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Explanation of Plate 1. 

AcuTB Sekopibbinous and Hemorrhagic Peri- 
carditis. 

(The heart is not opened.) 

The greater portion of the pericardium is. covered 
with a reddish-gray pspudo-inembraDey whose surface 
presents at many points a teticidated and villous arrange- 
ment. Oh tb^ anterior surface of the right ventricle 
toward the apex the inflamed epicardium appears 
smoother, with a reddish-yellow discoloration ; at this 
point the exudation shows beginning organization and 
can be removed only with difKSculty. The interior of 
the pericardium contains at the same time about a wine- 
glassful of a turbid sero-sanguinolent fluid mixed with a 
few fibrinous flakes. 

In the present case the pericarditis was obviously due 
to a preceding tuberculous pneumonia and pleuritis. 
Other associated conditions found were long-standing 
cheesy tuberculosis of the peribronchial and mesenteric 
lymphatic glands, and acute miliary tuberculosis of the 
liver, spleen, and kidneys. 



Explanation of Plate 2a. 

Kvil\ PKUKNKKATION OF THE HkABT MuSCJLE. 

vlV5:\'itcn4tivv Ffttty Heart.) 



I 'u* ti^iviuUHMni'a! layers of the muscle are seen to 
t.o .;nT»:4x-'x ,'xiv!^'ro\i» tlio tint being pale yellow and 
'ivx* k -.^v: v'v-;* Vt the s>ame time the muscle is veij 
M.t!.:,^ ,.» f. i''Vv..>i. buttery i*oiisistence| easily dirin- 
..•..^•.«ivsi \*!'i s!'..- I'M.^^v'i'. \s a rule, the inner layers €( 
»*... **nii s ..* i- %^ ii: ,iiui the ^Kipillary muscles of the 
»»»... m!.. NVf^:"„:.'i, \;i'i\is are more markedly affsotsd. 
\ i«,i.-. if,.. »..-, jxv.vxMv iho viisivloriHl portions show that 

iU.. |...i.in.,, 1 ;xMi!,u In'.iulle^ ;in» almost filled with 

* ^* ■^''•f'^'' iMMi-.itw, \vhilo the transverse and 

t-i*v,H»».u.i k' .■»■ nu»u ha?4 Uvome uearly invisible. 
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Explanation of Plate 2b. 

Cor Adiposum, Adiposita.s Cordis. 

Fatty infiltration of the subepicardial connective 
tissue, extending into the external layers of the heart 
muscle. The heart is covered with a mantle of fat 
through which the muscle gleams only here and there 
with a reddish tint. This connective-tissue proliferation 
containing fat is found to be most marked at the base of 
the heart and over the right ventricle. The limit toward 
the muscle is indistinct. 
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Bxplauation of Plate 3. 



Brown Atrophy 



; Hkabt. 



The volume and weight uf the heart are reduced tff'. 
about two-thirds to oue-half of the uormal ; the cavitMt 
are narrowed ((concentric atrophy) ; the coronarj arteriefl 
I'lin a markedly tortuous course. The muscle is of | 
dull brownish color (almost sepia brown) and of rathn 
firm ctmsiateiiee, Owing to the general auieinia, tbfl 
chambers of the heart appear naiTOwed ; but, as tte 
muscular wail surrounds a diminished cavity, theleasenajlk 
bulk IS to be determined not so much by the thidcD«aa. 
of the muscle as by the deci-eased weight and volume oP 
the entire heart. In defective development of th« hraif 
(hypoplasia), which is generally associated with hypo* 
plasia of the aorta, general anaemia, and stunted physicd- 
development, the brownish discoloration of the musdlf 
and the characteristic tortuosity of the coronary arterw 
are lacking. 

The heart illustrated in the plat* was derived ftona ■, 
woman, aged seventy-two years (No. 632, 1894), whOi 
waa affected with diabetes and had died of carcinoma oCi 
the pancreas with metastases in the liver, the pleun^] 
and the left kidney. Chylous and hemorrhagic asoitw- 
was found, together with prononnoed general emaciati«i. 
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Explanation of Plate 4. 

Malignant Mycotic Endocarditis of the Mitral 

Valvk. 

On the iimer surface of the median valve are found 
irregular, tubercular, fissured, semisoft deposits of a 
dull gray discolored appearance; the surface of these 
masses, which consist chiefly of thrombotic formations 
and micrp-6£ganisms, is covered with layers, made up of 
red bHli(4 cprpuscles and fibrin. The underlying tisjaue*^ 
of thei>al?6 .9&d the adjoining endocardium of the left 
aiirlo|^;^e iii a condition <)f ulcerating and n • rosing in- 
flaittijfa^in, md ^fter the deposited thr<»mli are do- 
taobe^ook as ii gnawed into: 

'A ■ ' ' ' 

Cone'^pondinig to the line of closure of. the mitral 
valv^ We find a larger numher of reddish-gray papillary 
exeresoti^^ :C9^sisting mainly of young eonrective tis- 
sue. T^i6.*valvulap diseabc produces insuflSriency. and 
stenoeiipjUiiioieovei^ valves l^us affected very fieq[uo;itly 
give rise fo^boli in -the distribution of the aorta, with 
the forntettion qt purulent metastases (embolic abscesses) 
in the brai^y'^tffie spleel:i, the kidneys, etc. (embolic sep- 
tioo-pysemia)^ . * 

The heart figured in Plate 4. was derived from a 
puerpera, aged twenty-nine years (No. 333, 1894), dead 
of puerperal endometritis and septico-pyaemia. Besides 
the mycotic verrucose endocarditis there were embolic 
renal infarctions, purulent leptomeningitis, and flabby 
croupous pneumonia of the right lower lobe, with 
secondary pyofibrinous pleuritis. 



Explanation of Plate 6. 

KkCURKENT EXDOCAKDITIS OF THK AORTIC VaLVKS. 

Chronic and Recurrent, Deforming, Fibrous and Vernirose En- 
docarditis of Nineteen Years' Duration. 

(Al)out one-half natural size. ) 

Fk;. a. — The place of the aortic valves is occupied by an 
irrcguhir formation of ligamentous tissue covered partly Vith 
firm, tumid, verrucose. partly with fibrinous excrescences. TLt 
several valves liave coalesced. The septum between two valves. 
the lateral and dorsal, has completely disappeared ; upon the 
dorsal valve is a grnyish-red. pointed, soft shred of tissue about 
I cm. in length. Owing to tlie truly deforming ulterations. 
which suggest a terminated ulcerative endocarditis, tbe valve 
l>roves markedly insulliciont and steuosed. As a secondary 
anomaly wi* lind an enormous dilatation and moderate Jiyper- 
Iropiiy'of the left ventricle (excuntric hyixjrtropby), liie liinten 
almost the size of a tist, tiie wall 1.2 cm. thick, pale brovnifib- 
red in color. The right ventricle is unaltered ; the entire Leart 
is evidently much widened by reascm of the dilatation of tbe left 
ventric;le. Associated condilions found were congested organs, 
MO dropsy. Tlie patient (a confe(*tioner, ageil tbirty-one yean, 
No. :Js4.*lS94) had sulTered from heart disease since bis twelfth 
year, witiiout demonstrable cause ; articular rheumatism had 
ncrver been present. 

^Iauas.mk; TinioM MUSIS of thk Left Vkxtkicle. 

Fui. A. — At the ape.\ of llie h'il ventricle is a gray lab-red sc»ft 
thrombus of the w:ill, the size of a hazelnut, with uneven sur- 
faee, and whose has*- .seems to be intimately interwoven with tbe 
trabecula'. This terminal throml>osis of the wall was found in a 
patient, aged nineteen \ears (No. ;JoO, 1895). deml of cbrouic 
pulmonary tubereiilosir.. Aside from extreme emaciation (body 
weight ii'J kgm. .--- (itlh.) there was general amenua. Ko emboli 
had been swept from tin; eardiac thrombus into the arteries of tbe 
ImmIv. Otiierwisc*. maiasmie thnunbi, in the fonn of tbe white 
and mi.ved varieties, are foiiiwl much more often in the rigbt veu- 
trieh' and auricle than on the left side. In estimating at tbcf post- 
m«»rtem table the vital energy antl activity of the lieart iiiaras- 
mic thrombi aie of special importance ; in genend and witb refer- 
ene«' to their pre-agi«nal develo]»meiit they are, as a rule, of less 
interest to the clinieiaii. Tluir formati<ai is favored, aside from 
Weakness of tiie cireiilaiioii. I»y (liaiiircN in the composition of tbe 
I'Ic'mI. leiuMu-yinsi>. ami slmiljir ctinditi'.n-. Tlu-ir terminal 
<:( (urreiice, especially in numerous dlM-aM^-nf tin* heart, prt»vc'.> 
that the niechanit al and physical factor of stasis, i-f ilefective c ir- 
ciilatinii. ]ilays the cliif'f pait in the ftirniati<»n of c»rtain thrombi. 
ami that lesions of ihe. emitMardium and ot the iiitima of tin 
vissi'ls :in(l alterations ill ihe composition of tIm* Mimh! «»ccnp\ .i 
M-condarv pla»-e in siicli ca.se.s. 



Explanation of Plate 6. 

Chronio Fibrous Endocarditis of thb Mitral 
Valve, Associated with Considerable Stenosis 
AND Insufficiency. 

(Endocarditis Chronica Fibrosa Retrahens. ) 

The leaflets of the valve show a marked callous thick- 
ening; they are almost cartilaginous, excessively short- 
ened, and form rigid, firm masses ; the tendinouH cords 
are barely recognizable. The place of the latter is taken 
by short cords thicker than a knitting-needle, which im- 
mediately unite tlie rigid valve tissue with the likewise 
callous indurated papillary muscles. At the circular line 
of attacJiment of the mitral valve calcareous masses ai*e 

deposited. The ostium of the valve is extremely sbe- 

' , J- 

nosed, T)arely admitting a thick lead pencil. Among mt j 
associateid conditions wf^e hypertrbjlhy and dil^tdtioii 
of the' left auricle, of the right ventricle and: attricld, 
brown ktSuration of theTungsV(chronio ejigorgement), to- 
gether witibi adhesi)^^ ^.f>eri4^rditis and fatty infiltration 
of the heart. > 

The left veirtrricle was also hypertrophied, pe^hj^ps in 
connection with inflammaj»ry, smooth, cqntracfted kid- 
neys. The patient (No. 335, 1894), aged jjeveaty-two, 
from whom the specimen was obtained had- suffered, 
moreover, during the last year of her life from a peculiar 
hemorrhagic diathesis which manifested itself by the 
fact that the least local lesion of the surface caused 
extensive ecchymoses. 



t V 

1 

T 



Explanation of Plate 7. 

Chkonic Fibrous and Calcareous Endocakditis i*v 

THE Aortic Valves. 

While the normal valves of the heart are delicate, 
triinshiceut, ami movable, the aortic valves in the pres- 
ent caso are rigid, moiierately tliickened, and partly set 
with c-ah'areous incrustations— the appearance of deform- 
ing, hyperphistic, and calcareous endocarditis with 
nu)der:it€ stenosis and insufficiency of the aortic valves. 
The adjoining portions of the ascending aorta are 
similarly opacitied here and there, and show points of 
calciticjition in the region of the thickened intima. 

Owing to tlic valvular atfection hypertrophy and dila* 
tation of the entire heart developed, the left ventricle 
being most markedly involved (weight of the heart, 665 
gm. - -. L'O (»/.., to body weight of 60 kgm. = 132 Ih.). 
Other conditions found in the patient (No. 26, 1895), 
aged lifty-nine years, were congestion of the various 
organs, with swelling of the liver, spleen, and kidneys^ 
slight anasarea of both feet and h'gs, and moderate pul- 
monary em[diysema. Death was due to exhaustion of 
the heart, shown anatcmiii-ally by marasmic thrombosis 
of the right auricle. The disease had lasted several 
years, (hiring which the ]>atient\s working-power was 
reduced. The ]Kitient, a carj>enter, had suffered much 
from "asthma:" in f«)rmer vears he had worked verv 
hartl at his trade. aii<l iiad drunk brandy like other 
workmen, but not. t«» i-xci'ss. 
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Explanation of Plate 8. 

FiBBOUS 9CLBBOt)I8 OF THE AflCKNDINO AoRTA AND 

TUB Akcb of the Vebsel, with Extehsion to 
THE AoBTic Valves. 

Insuffldeacf uid Slight ScluroslH of the Latter. 

(A imall uoculsted ODeurUiu of tbe ascending sorts, situated 

liDmedlatelf above tbe aortic valve.) 

The intima of tbe dlHtinclly dlUteO aorta is covered wiUi 
Irregular, flat, garden-bed -liki; tlikkenings. Tiiesc Jlbroua ele- 
vations are variouaty Indented od tbeaurl'aucnndare ' 
wiiiCc and vcllunisb color; beeUk-a these weiUuy o 

H ilepostted, and litre mid tliere Irregulnr jag;.'>.-i 
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losses uf Hiibstance with a gray ii^li- red liotiooi, 
chronic indammatory process -cxrcniliug to liie aortic vAJvea haa 
changed tlieni very markedly ; liiuy siiuw great fihrotn tliitkeo- 
Ing. Trregulat cicatricial sliortening. and considerable b.iiiDkia^ 
of the vulva' pockets. This retraction and sboittning of the 
valves (endocardilis bbrosa chronica retrahensj, bJgsUier with 
the dilBtatioB of the ostium of the aorta, vhicb is joined on one 
^de by the dilatation of Hie aaceuding aorta and on tho t^er side 
by the'dilateiun of tho left ventricle, produced a pronounced, »a 
it were potential insulllciency at the aortic valves (valvular and 
relatJvelBBufficiency). Immediately above tbe dorsal iiortic valve 
la an opeDing tba size of a dime which leads Into s hiccular pro- 
trualoit of tbe wall of tbe aorta, tlie size of half a hazelnut (initial 
■taCB ot a sacculated aneurism). 

Tho. patient, a bolt 1 keeper, aged (orty-(»eo Jcars {No. 331, 
1896), had, besides tbe aortic diaeaso hero illustrated, marked 
hypertrophy and dilatation of tbe entire heart, espeolafty of the 
Wt ventricle (weight, 773 am. = 2H oz;). Other conditions 
found were right hydrotborai with atelectasis by ContpreSHlon, '. 
OODgeatlve (welling of tlie liver, spleen, kldDevs, and congestive 
oatarrfa of the stomach. . Tbere was no general dropsy. 

Death was due to t^iart failure- The cause of tbe.fatal aortic 
■clenxls la to be found lu' acquii^'sypUlb, snd perhaps in aloo- 
bcrfbin. This prcsenllcr gtimmous ehSaortiUs haa-a pragreBslva 
malignant cbaractflraqd'Is muoh more Jrfiquent In' men, some- 
timea UM>cIated with tabes. OUulcally It mtfnlfests ItMlf chiefly, 
by aortic InsufflHcncy, while. anatomically and etiologlcAlly we 
aortic sclerosis repreaenta the primary and most Important disease. 
Sypbllla and alconolism arc of special importance In tbe etiology. 




Explanation of Plate B. 

Atheroha ov thr Thohacic Adkta. 
(Aortitis Clirontca DeforuiMii.) 



The intima of ttie aoita is irregularly thickened, ti 
jpsnj points in gardeii-bed-like patches ; it shows duS 
gray cLiscolorations aod yellowish spots. The flat tuti 
partly wciukled elevatioos of the intinia havo hers and 




vhich is formed li, 

atous Ul^ pulp)- 

was ohserved in a compaiatiTalj jomig penon (a 

aged forty-four years), is charaoteriaed eUtiSj tj Oi 
complete absence of calcareons depoaitfl, iriiioh ai« haid^ 
ever lacking in the endaortitia of older .patienl^ ia 
senile and presenile arterio-solerosia. niis CMantiilb 
productive and hyperplaatio inflammation of tlie aiteal 
wall is found mainly in men between thii1y-fiT« lad 
fifty years of age, and is usually doe to ^jphifia aad d- 
coholism. It extends frequently to Hm aortte ndn^ 
causing insufficiency; in the present oaae^ cn^ At 
points of attachment of the aortia Tahee wm» MBM- 
what rigid and moderately tliickened. 

Id the case here illustrated {So. 65, 18M) «* fml 
as a co-ordinated important diseaae a aoBridatdlt 
hypertrophy and dilatation of the entin haazt (vri^hfc 
610 gm. = 214oE. to a body weif^t of 78 kgaa. =in 
lb.), which must be coosidflred In tbe laaia aa idkmattie 
(alwholio-plethoric), although the serioos aortie oiaMM 
acted upon tlie left heart in aooh a wa^ m to fara tta 
existing hypertrophy and dilatation. Odier ■noeiated 
conditions noteil at the autopsy were slight indurated 
moycarilitiH, congested organs, t.''., cyanotic induration 
of the liver, spleen, anil kidneys, congestive catarrh of 
the stomach, pulmonary cedema without other diopaies. 
The patient, who was powerfully built and well nooi- 
ished, arrived moribund at the hospital; deattt was due 
to heart failure. 



Explanation of Plates 1 and 1 1 . 

Ankurism op the Thoracic Aorta, the Size of a 

Fist. 

(Involving the Arch of the Aorta, with the Adjoining Portions 
of tlie Ascending and Descending Aorta. ) 

In the anterior mediastinum, above the pericardium, 
was a tumid mass, having a fluctuating feel, its circum- 
ference the size of the palm of a hand. After removal 
of the thoracic organs the arch of the aorta with the ad- 
joining portions of the vessel, beginning about 8 cm. = S\ 
in. above the aortic valves, was found to be considerably 
dilated to the size of a small child's head. The intima 
of the dilated portion is irreg^arly tubercular; some 
parts of the sac wall are greatly thinned, less resistant, 
and covered with layers of rather firm, whitish-yellow 
masses of fibrin. The adjoining undilated parts of the 
aorta show a moderate degree of sclerosis, i.e., irregular 
ridge-like thickening, spots of opacity, and slight calcifi- 
cation. 

The aortic aneurism has extended partly upward and 
to the left ; the upper dorsal spinal column is somewhat 
eroded on the left side; the principal bronchus of the 
left lung is much compressed and narrowed (broncho- 
stenosis) by the aortic dilatation. 

The patient, aged fifty-three years (No. 648, 1894), 
was greatly emaciated ; her heart was remarkably small 
and the thyroid gland enlarged (colloid struma) . Dura- 
tion of the disease about eighteen months ; grave symp- 
toms had been present for the past year. The diagnosis 
rested for some time between mediastinal tumor and 
aneurism. The etiology is quite unknown; as the pa- 
tient was well-to-do (the wife of a merchant), physical 
overstrain and alcoholism could be absolutely excluded. 

11 



Explanation of Plate 12. 

Aneurism of thb Basilab Abtbby and of thi 

VEBTEBRAIi AbTERIES. 

(Rupture, Intermeningeal Hemorrhage, Secondary Chronic In 
temal Hydrocephalus in a Boy Aged Seven Tears. ) 

Over the lower part of the pons is an aneurismal dila 
tation, the size of a walnut, of the basilar artery. Per 
foration the size of a lentil, effusion of blood into th< 
subarachnoid spaces at the base of the brain. Th< 
junction of the two vei*tebral arteries is involved in th( 
aneurism. The right vertebral artery is twice the sizi 
of the left. The basilar artery springs from the anterioi 
surface of the aneurism exactly in the median line. 
Nothing definite could be ascertained as to the etiology: 
syphilis was excluded. In the third year of life tbi 
patient had suffered an injury (a blow on the head witb 
a hammer). Marked morbid disturbances did not ap- 
pear until six days before death — Cheyne-Stokes lespixt: 
tiou; spasm of the extremities, rise of temperature to 38 
C. = 100.4"' F., acceleration of the pulse, finally sopor. 
Among 37 cases of aneurism of the basilar artery and 
the vertebra] arteries described in the literaturOi only S 
patients were between twenty and twenty-nine, one be- 
tween ten and nineteen years old. (The present case k 
described at greater length in the paper by Willibald 
Oppe, entitled ** Eiu Fall von Aneurysma der Arteria 
basilaris hei eineni siebenjilhrigen Knabeu," Munch, rued. 
AbhaniUuwjrn, 24 Heft, 1892.) 
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Explanation of Plate 18. 

Marasmic Thkombo818 of thk Uterink Vkixs. 

The venous trunks are completely occluded by thrombi 
which are evidently rather recent. A considerable time 
after delivery, under the influence of the defective cir- 
culation, thrombi developed in the uterine veins and ex- 
tended into both pampiniform plexuses, the spermatic 
veins, and the trunk of the inferior vena cava. In the 
latter the thrombus shows a light yellowish discoloration, 
a tough membranous consistence, and adheres iirmly to 
the intima. In a peripheral direction both iliac and the 
crural veins are also thrombosed ; on the left side the 
thrombus is undergoing puriform disintegration. 

The utiTus was the size of a goose's egg. The cause 
of death in this puerpera, aged thirty-two years (No. 
708, 1895), was extreme general anfiemia. There was 
also an incipient pleuro-])ueunionia of the right inferior 
lobe. Death occurred live weeks after delivery. 
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uisrerse section of as enormously hyperpluik 
■pleen from a case of Bplenie-myelogenous and Ijmpbatac 
toukiemia. Tbe apleen (weight, 2,510 gm. = 88J oi.) 
is nearly double the v<^><iui^ nd weight of a small liver, 
its capsule is somewhat opiioified, and it is di^tJnctl* 
loljulated at its sharp border. Distributed preWy uni- 
formly thi'ougbout it we see iiuuteroos Stalpigliiwi cor 
pitscles which aie markedly awollen, mostly ftoxa tht 
size of a hetnpseed to that of a pea, and are deftrly <iif- 
feteutiated from the surrounding pulp by thmr yeJloir 
isli-whit« color. Among the associated conditions futtnd 
in the patient, aged sixty-two years (No, 427, 1894), 
were lymphoid hyperplasia of the bone marrow wbidi 
had a grayish-red oolor, and hyperplasia of the inguinal 
and oervical lymph glands, of the lymph foUiclra of th« 
intestine, and of the mesenteric and retro peri Luiital 
lymph glands. The latter formed a nodular bunch thii 
Size of a child's hea<;l; the individual lymph glands vei« 
swollen to the size of a hen's egg, had a eemiMiA 
medullary consistence, and a whitish -yellow cMdor. !■ 
the liver, which was markedly enlarged, were dillust 
leiikiemic infiltrations of lymphoid cells, Tli« Itiuo^ 
cytes in the blood were greatly increased in oomber. 
Incidental findings at the autopsy were ascttM, aiUIMrat 
of the lower extremities, and sero-fibrinous plwuitiB o| 
the right side. Duration of the disease, whose OKWt H-. 
luiknown, about one year. i 

Characteristic of leuktemia is a conslderabla niuneriral 
increase of the white corpuscles; in tbe highest grades 
the proportion of the red to tlie white blood oorpusvles 
is aa 2 : ■'! or a,s 1 : 1, together with i^rresponding diminu- 
tion of the red corpuscles and of the hsemoglobiu con- 
tents. The white corpuscle* are medullary cells (splenitr 
myelogenous form) or lymphocytes (splenic-lymphatic 
form) or both combined. 
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Explanation of Plate 16. 

La^Iceoub Spleeh*. 

(AroyloilJ Degeoerstlon of tbo Spleen. ) 



Pro. a. — The JllifstTBtioii repmBeQUoac-half of the oi„... 
spleen Is somewhMt enlarged, tbe capsule toa»e, and Uto e 
teacc vciy firm: tJ^tUfliie is drr^ ' blcodlesB, nmi has a m 
fntty lustre on the .at surfano. TheOyralpigbian corpuscle „ 
barely recognliable^^the trabecular fmmework is kppucnllr ' 
Increased. 

This morbid oondftiOD wm disco vortd innmini. aged flfly two 
jeani (No, 89. 1885)rdend of int^rsUtisl neptrftwi tlie mucfl 
membrnDB »nd tbe suAktcosa of the inteatinat c^nl Ilkcwln a 
svnted considerable Myjold dexuneration, the smkUer a 
cnjiAlnr.Lfi, iitid InU'sXial *!'.' t sing chiefly afliKited. 1im.__ 
9cdiag«,n»t«d at t.bc HUtopsr wen.- xibacuto nnd clironio l^-^i 
culoaiB of the apices of both lungs, emphysema of Ih» liuifl 
mnderale bypeltrophy of the rigbt ventricle of the bant, «llgE. 
sclerosis of th^ aorta, atrophy of tbe liver, and general emaciAiIoo. 

Besides thc diffuse smrloid disease of the spleen there Is ■ 
localised focal affection, the degenerative process being ooaOn«d 
to the Malpighlnn corpnscleB, nbich appear like sago gtkbM, 
lardaceodsly gray through the pareochyma — sagn spteeo. 

Disseminated Subacute Tubekculosis or tbb 
Spleen. 

I, A.— Scattered through the organ, which le trtrkedi7«l 
.1. is a considerable number of yellowish -odulea otM 
[u\ax form, rangkig in size from a pin's head to bIiimmA I^ 
ft pea. Tbe parenchyma of the hyperpb ''" "~ 
|BD is of a dark brownish-red and bluish 
h and rich in blood. This form of splen 
jd most' frequently in children and young pi 
tdomenon of a general tuberculosis, usually starting from tli« 
in or from cjieosv lymph glands. Acute miliary tub«rcu- 
ntemore frequently it'^overed in tbe spleen; in that <mm the 
JSB Is acTeral ttmcs the normHl site, and scattered tbiwagh II 
■»* numerous barety Ylalble submlli&ry and miliary nodnk* of a 
S^W oppearanM through the parenchyma ; in the centre of Md 
**^ be recognked a. punctifonn whitish or yellowish opMJtj. 
"un III their initial stage they mar be mistaken for tbe ncwnal 
J*"*lpigbian MrpuBcles. As a rule the spleen, simtl&r to tbi 
*y™phaiic glands, is very iiablo to metastatic tuberculoaii, whOe 
Pnm«ry tuberculosis is hardly ever obserred. 




Bxplaxiation of Plate 17. 

Gheest Tuberculosis of the Cervical and Intra- 
thoracic Lymphatic Glands. 

(Tuberculous Scrofulosis of the Lymphatic Glands.) 

The submaxillary and cervical lymphatic glands as 
well as those of the mediastinum and the root of the 
lung are enlarged throughout, usually from the size of a 
pea to that of a cherry, and united into bunches. The 
swollen glands are firm to the touch, the tissue of many 
gleaming yellowish through the tense capsule. On the 
cut surface the gland tissue appears changed into a 
friable, crumbly, cheesy mass of a light yellowish and 
whitish color; here and there the cut surface resembles 
a raw potato. The mesenteric glands have undergone 
a similar change. 

The specimen was obtained from a child, aged four 
months (No. 379, 1895), wliose mother had succumbed 
to a pulmonary tuberculosis of extremely rapid course 
("hasty consumption"). Aside from the glandular 
tuberculosis the cause of death and chief morbid changes 
found were acute general miliary tuberculosis of the 
lungs, liver, and spleen, which had obviously resulted 
from the primary cheesy tuberculosis of the lymph 
glands by way of hiematogeuous auto-infection. 

Among the incidental conditions found in the child, 
which was extremely emaciated and very poorly de- 
veloped (body weight barely 2.25 kgm. = 4 J lb.), were 
caries of the right petrous bone, general furunculosis, 
and catarrhal enteritis. 

This was a characteristic case of primary glandular 
tuberculosis (tuberculous scrofulosis), in which the 
poison had penetrated with the air or with the food or 
with both from the mucous membranes (of the head, the 
neck, and the lungs) into the lymph channels and lymph 
glands. An intra-uterine, hereditary infection is pos- 
sible but not probable, since the entire morbid picture 
may be ascribed without difficulty and more simply to 

infection after birth. 
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Explanation of Plate 18. 

Adenoma of the Thyroid Gland. Colloid STRimi 

Transverse section through the thyroid gland, which i 
enormously enlarged to the size of nearly two fists. Th 
gland completely covers the anterior and lateral oenriei 
region, begins on both sides in the neighborhood of tli 
mastoid process, and reaches from the chin to the mun 
briiim sterni. The gland is rather firm in consistemM 
and distinct lobulation can be recognized laterally. A: 
ter removal of the cervical organs it is found that tl 
tumor surrounds anteriorly and laterally the larynx ai 
trachea, leaving posteriorly only a narrow groore i 
which the iL'Sopbagus is embedded. From the thyra 
cartilage (lo%vnward to within a few centimetres alwr 
the bifurcation the larynx and trachea appear flatten! 
like a sword sheath. The enlarged thyroid gland ishai 
to cut, the divided surface is of a grayish-red and gra 
ish-yellow color; all over it may be seen embedded sag 
like, yellowish, translucent colloid masses. 

Other conditions found in the patient, aged sijcl 
years (No. 91), 1S05), who was moribund when receivi 
:it the hospital, were a considerable hypertrophy ai 
dilatatiun of the right ventricle (weight of the hearty 4J 
gm. = IT) oz.), ascites, anasarca of the lower extremitt 
and of the subcnt^ineous tissue of the lateral and postati 
portions of tho trunk. Incidental findings were nhnolg 
tuberculosis of both lungs, atrophy of the liver ai 
s])leon, and general rniaciation. The immediate can 
of death was not the marked stenosis of the trachea bi 
the disease of the heart. The combination of goitr 
cardiae hypertroj>hy, and exo])hthalmus produce durix 
life a special uiurl)id entity known as l^sedow's ( 
(iraves' disease 

IS 
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Explanation of Plate 19. 

Diphtheria and Croup of the Larynx and 
Trachea in a Child. 

The mucous membrane of the larynx and trachea is 
covered with a yellowish-gray pseudo-membrane; the 
latter appears somewhat folded and looks as if it could 
be easily detached. The mucosa itself is reddened and 
swollen as is that of the pharynx, which is in a state of 
acute inflammation but is free from diphtheritic deposit. 

The fatal issue was due to bilateral purulent broncho- 
pneumonia. 
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EzplanatioiL of Plate 20. 

Ulcerative TxrBEBcrLOSis of the Larynx witi 
Necrosis of the Cricoid Cartii.ao£. 

In the left posterior wall of the laiynx is a la: 
ulcerated defect ; in the depth of the excavated openi] 
which is almost as large as a cherry, we observe at 1 
left side a detached cheesj and calcareous sequestm 
the interior wall of the cavity has a corroded aspect 8 
is covered with a purulent discolored secretion. 

The mucosa at the entrance of the larynx, especia 
about the aryepiglottic folds, is greatly swollen and i 
lumen of the aditus is considerably narrowed in con 
quence. The rest of the mucous membrane of the lar} 
is moderately thickened, smooth, and pale in color. 
i During life the symptom complex was so peculiar tl 

< cancer of the larynx was suspected for some time. 

Directly beneath the larynx in the first part of i 
trachea is a gaping, slit-like loss of substance caused 
tracheotomy. Besides the serious ulcerative and necK 
affection of the larynx there were found in the patie 
who was forty-seven years old, chronic pulmom 
tuberculosis and ulcerating tuberculosis of the colon. 
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Explanation of Plate 21. 

Acute (Edema of the Glottis. 
(Pharyngo-laryngitifl Erysipelatosa Acutissima.) 

The mucous membrane at the aditus laryngis, espe- 
cially that of the epiglottis and the aryepiglottic folds, 
is markedly swollen and reddened, and in consequence 
thereof the entrance of the larynx is almost occluded. 
The base of the tongue and the tonsils show a similar 
condition of the mucous membrane: a bluish-red dis- 
coloration and considerable swelling. 

Death was due to asphyxia after a brief indisposition, 
and occurred on the way to the hospital; the patient 
having exhibited himself the evening before as a " fat 
man." 

The subject was extremely obese by reason of an in- 
herited tendency; the body weight in the fourteenth 
year was 90 kgm. = 198^ lb. ; at the time of death, 
201 kgm. = 443 lb. The acute fatal inflammatory 
oedema was due to erysipelatous infection (No. 92, 1804). 

Weight of the heart, 1,090 gm. = 38 .V oz. or 1 : 184 ; 
liver, 3.6 kgm. — 7 lb. 11. J oz. ; spleen, J kgm. = 
IT^oz. 
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Explanation of Plate 22. 

BKOXrHIECTASIS AXI> C1KKUOSI8 OF THE LUVO. 



The tissue at tlie apex of the lung over an 
size of lialf a fist is sclerosed and crossed by irregnli 
and markedly dilated bronchioles. The walls of 
latter are thickened and i>ass imperceptibly into tlie i 
rounding cirrhotic tissue, which exceptionally does 
l)resent the usual slaty discoloration. The oonden 
portion is sharply demarcated from the surround 
healthy lung tissue, (mly a gradually diminishing c 
nectivi^-tissu** cord is seen extending toward the rool 
thr lung. 
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Explanation of Plate 23. 

Chronic Pulmonary Engorgement. 
(Brown Induration.) 

The lung has a dark brownish-red color, is condensod, 
and of a firm, tough, ahnost fleshy consistence. The 
contained air is diminished; some rusty brown fluid 
escapes from the cut surface. 

The cause of the engorgement was at the autopsy 
found to be a recurrent verrucose and fibrous endocar- 
ditis of the mitral and aortic valves associated with 
stenosis and insufficiency; the tricuspid valve was 
similarly affected. The valvular disease was caused by 
articular rheumatism (No. 697, 1895). 

Secondary conditions found were hypertrophy and 
dilatation of the right and left heart and congested 
organs: engorgement of the spleen, nutmeg liver, 
cyanotic induration of the kidneys, congestive catarrh of 
the stomach, and general dropsy. The patient was a 
woman aged twenty-three years. 
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Exrlanation of Plate 24. 
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-.T 1*1:.^. in the subpleural com 
r.-s-lr*; ttcether in one place 
.: h are clearly demarcated f 
..n^ ::5?ue. The air bubbles 
IV <. here aiul there like a roa 
:ie l.i::g (no visible in the pi 
\v' \'< are found deposited, mo 
levrive tissue. 
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Explanation of Plate 26. 

DI8XA8B8 OF THE LuNQ CAUSED BY IXHALED DuST. 

(Pneumonoconiosis. ) 

FiQ. a. — Bed Iron Limg, Siderosis. — The long tissue 
is deficient in air, of a very firm, board-like consistence, 
and of a reddish-brown color. Through the transparent 
pleura and in the parenchyma we see irregular, pale 
gray, fibrous condensed portions which are almost free 
from pigment. The lung was derived from a working- 
woman who for several years was employed in a Nurem- 
berg factory in coloring blotting-paper by dry-rubbing it 
with colcothar (ferric oxide). (The specimen was pre- 
sented to the Pathological Institute at Munich by Dr. 
Merkel, of Nuremberg.) 

Fig. b, — Coal-Miner's Lung, Anthracosis. — A portion 
of a lung which is colored throughout pretty uniformly 
a slaty black. On the pleural side and on the cut sur- 
face we observe the interlobular connective tissue to be 
somewhat lighter colored, a slaty gray. The pulmonary 
parenchyma is condensed. The specimen was derived 
from a coal-miner who had died in his fiftieth year of a 
compound fracture of the thigh and had worked in a 
mine for about thirty -five years. 

Fio. c, — Stone Limg, Chalicosis. — The surface of the 
lung is of a steel-blue color, with distinct spots, and im- 
parts to the hand almost the feel of a grater. J^eneath 
the pleura and in the parenchyma are numerous scat- 
tered firm nodules, ranging in size from a pin's head to 
a hempseed, many of which have a faint slaty gray 
areola. Associated with the multiple nodules is a cer- 
tain degree of anthracosis (chalicosis anthracotica) . The 
pale oolor of the tissue, which is particularly marked on 
the cut surface, has been artificially produced by preser- 
vation of the specimen in alcohol. The patient was a 
ftone^utter. 
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Explanation of Plate 26. 

Ck«iI*POI*S PXEI'MOXIA. 

Std&Tf «'f red hepatization. > 

Thf lower lobe of the right lung is of a uniform 
luost liver-like consistence and brownish-red color; 
riit surface is finely granular, and the air is expe! 
On pressure a considerable amount of a gray p 
matter escapes from the large and medium-sized bronc 

The i.atitnt (No. 677, 1S95^ was of delicate build 
badly nourished, weight 42.6 kgm. = 94 lb., and 
fuiii}»pd alxnit the sixth day of the disease. 
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Explanation of Plate 27. 

Croupous Pneumonia. 
(Stage of gray hepatization [seventh day] . ) 

Lobar croupous inflammation of the right superior 
lobe and of the adjoining portions of the median and in- 
ferior lobes, in the stage of gray hepatization. Death 
<m the seventh day after the occurrence of the initial 
rigor. The infiltrated portions of the lung are of a firm, 
liver-like consistence, completely devoid of air, weight 
ly070 gm. = 3} lb. ; the cut surface is of a dull red- 
dieh-gray color, finely granulated, with embedded slaty 
blackish oblong spots (anthraeosis of moderate degree). 
To the left below and to the right externally we observe 
upon the pleura a yellowish- white and in part reddish, 
looae pseudo-membrane composed of leucocytes and fibrin. 
The pleural sac contains \ litre (K pint) of a sero-puru- 
lent exudate. At the root of the lung several blackish 
peribronchial lymph glands are embedded. Aside from 
the fatal pneumonia and pyofibrinous pleurisy there 
were found incipient pericarditis (reddening and velvety 
opacity of the epicardium over the auricles), together 
with verrucose chronic endocarditis of the mitral and 
aortic valves. The patient, aged twenty-three years 
(No. 647, 1894), a waitress, had from her tenth year on 
suifered repeatedly from articular rheumatism. 
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Explanation of Plate S8. 

Tuberculosis of thk Apex op thb Lukg. 

Fio. a. — In the apex of the lung is a cheny-s 
yellowish focus broken down in the centre ; a hempai 
sized loss of substance in the centre communicates i 
a bronchus (initial stage of the formation of a cavi 
Some distance farther downward is a similar yelloi 
cheesy focus of a circular form. In the surrount 
aerated tissue^ particularly to the left, are several s 
gray firm nodules, some of them in partial commeni 
caseation. 

Aci'TK Miliary TruKRcuLOsrs of the Lrxu. 

¥ui. b, — Scattered through the lung tissue, along i 
severul larger, irregularly shaped cheesy foci, is a ( 
sidtM-able number of miliary tubercles; toward the 
and above similar nodules are visible through the pie 

The patient was a girl, aged four months (No. { 
181)5), whose mother had died of hasty consumpt 
Besides the acute and subacute pulmonary tubercul 
there were found miliary tuberculosis of the liver 
spleen, which had started from a more advanced cb 
tuberculosis of the cervical, intrathoracic, and me 
tcri(^ lymph glands. Incidental conditions found at 
autopsy were ciirios of one petrous bone and furuncu] 
of the skin. 
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Explanation of Plate 29. 

Subacute Cheest Tuberculosis of the Luno. 

Nearly the whole upper lobe is of a firm, liver-like 
consistence ; the tissue is devoid of air and hard to cut ; 
the surface of the section has a pretty uniform yellow- 
ish-white color and is friable and crumbly. Near the 
top, between the coalescing cheesy infiltrated lobules, 
we still observe some reddish colored traces of aerated 
tissue; at other points there is besides a commencing 
ulcerating and cavernous disintegration. 

In the lower lobe there are only some isolated, irregular 
cheesy foci, ranging in size from a hempseed to half a 
bean. At the root of the lung is a slate-colored peri- 
bronchial lymph gland in the parenchyma of which are 
embedded some cheesy tuberculous foci. 



Explanation of Plate 30. 

SUHA( rTK AND ChROXIC TuBEBCUUMM OF THE Ll 

Scattered Id the reddish-colored, rather anaemic 
aerated lung tissue we find a considerable iiuinbe 
mostly irregular, grayish-white foci, here and 1 
sprinkled with slaty specks; these are of a fr 
cheesy consistence and sharply demarcated from 
surrounding substance; the smallest of them, ran 
in size from a pin*s head to a hempseed, permit ol 
recognition in their centre of the lumen of a bronc 
(tuberculous peribronchitis and bronchopneumo 
Tlie larger foci, many of them due to the confluen< 
smaller pat<^hes, exhibit, especially in the upper per 
of the lung, occasional central disintegration, oomn 
ing caviry formation; the smaller, irregular cav 
filled with cheesy pus and detritus, communioat 
many points with the bronchia. 

At the root of the lung we observe slaty discol 
sooty peribronchial lymphatic glands in which ma 
recognized here and there beginning caseation. 

Other conditions found in the patient, aged tw< 
seven years (No. Oi'S, 1804), were tuberculous adh 
pleurisy, secondary ulcerative intestinal tubercu 
and j)rouounred gi'neral emaciatiim. 
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Explanation of Plate 31. 

AcuTB Tuberculous Sero-fibkinous and Hemor- 
rhagic Pleurihy. 

The left pleural sac contains about three litres (quarts) 
of a sero-sanguinolent fluid. The lung is greatly dimin- 
ished in size. The pleura is covered with delicate, red- 
dish discolored, fibrinous deposits. After their removal 
we observe numerous miliary gray nodules (miliary 
tubercles) on the pleura. At the apex of the lung — 
probably the starting-point of the tuberculous pleurisy 
— is a cheesy tuberculous focus which is evidently older. 
In the parenchyma of the lung (visible through the 
pleura to the left posteriorly) miliary tubercles are also 
present in moderate quantities. Other lesions found in 
the patient, aged fifty-nine years (No. 7, 1895), were 
chronic fibrous endocarditis of the* aortic valves, cirrhosis 
of the liver, induration of the kidneys and spleen, "with 
considerable swelling of the latter. 
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Explanation of Plate 33. 
Qanorknous Diphtheria of the Tonsils. 

The tonsils on both sides are enlarged to the size of a 
hazelnut; their surface is irregularly fissured, their odor 
is offensive, and their color a dirty brownish-yellow. 
On section the parenchyma of the tonsils is found in 
condition of gangrenous necrosis. The surrounding 
mucosa is deep red and swollen, the uvula in particular 
is greatly thickened and has a juicy lustre. The sur- 
face of the tongue has an opaque brown color. The 
larynx is intact. 

Incidental lesions : multiple ecchymoses of the gastric 
and intestinal mucosa and of the external skin; lobular 
pneumonia. The patient was a boy aged five and one- 
third years (No. 661, 1895). 
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Explanation of Plate 34. 

Ab8CE88 of the POSTERIOR AND LATERAL PHARYN- 
GEAL Wall (Para- and Retro-pharynoeal Ab- 
scess). 

Sanious abscess, the size of a large plum, developed 
without demonstrable cause from a submucous circum- 
scribed phlegmonous inflammation. The abscess had 
caused a peracute septicaemia, i.e., metastatic purulent 
fibrinous pleurisy of the left side, moderate swelling of 
the spleen, and parenchymatous hepatitis. 

The patient was a man aged forty-two years (No. 
424, 1896). Clinically and anatomically the condition 
was similar to angina Ludovici, in which the abscesses, 
cryptogenic in their origin, are met with in the region 
of the base of the tongue, the lower maxilla, and the 
submaxillary region. 
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Explanation of Plate 36. 

Carcinoma of the (Esophaqus, Pebforatiox into 

THE Trachea. 

(Two-flftha natural size. ) 

Below the larynx is an annular and oval carcinomatous 
ulcer of a gray color; the bottom of the ulcer communi- 
cates with the lumen of the trachea by a large opening. 
Some distance farther down is a similar, somewhat 
smaller non-perforating ulcer. Death by gangrenous 
inhalation pneumonia of both lower lobes. 
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Explanation of Plate 36. 

Hypostatic HTPSRiCMiA of the Gastbic Mucosa at 

THE Fundus. 

(Two-thirds Datural size.) 

The mucous membrane at the fundus and at the 
posterior wall is of a diffuse brownish-red color. 
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Explanation of Plate 37. 

Multiple Polypi op the Mucous Membrane 
THE Pyloric Portion op the Stomach. 



OP 



The pyloric portaon of the stomach, over a region the 
size of the palm of the hand, is covered with a large 
number of spherical or pear-shaped polypi ; the smaller 
of these are rather flat, the size of a hempseed, the rest 
ranging from the size of a pea to that of a cherry ; they 
m semisoft in consistence, in part bright red, and have 
a juicy lustre. The affected portion of the gastric 
mucosa is markedly thickened and hypertrophic — chronic 
gastritis polyposa. 
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Explanation of Plate 38. 

TuBKBCtlLOUS UlCEBS OP THE StOMAC 

At the fundus of the Btomach, in the slightly 
luHGous membraite, are several roundish and 
dently rather recent ulcers with deep red an 
bottom of the ulcers is of a dull yellowish-wh 

The cause of death of the patient (a boy i 
years, No. 274, 1895) was a chronic tubercul 
touitis, with cheesy tuberculosis of the retro] 
and mesenteric lymph glands, and confluent 
pneumonia of the left side; there was also pr 
general emaciation. 

(The case is described at length in the disser 
Kanzow; "Ein Beitrag zur Caauistik der tub( 
MageugeschwUre, " Munich, 1896.) 



Explaxiation of Plate 39. 

Colloid Caxcer op the Stomach. 

The cardiac portion of the lesser curvature and the 
posterior wall of the stomach are occupied by a nearly 
oval tomori the size of the palm of the hand, having a 
rather firm, wall-like, tumid margin; in its centre is an 
ulcer the size of a dollar. Corresponding to the upper 
portion of the ulcer the gastric wall is much thinned and 
translucent over an area the size of a dime. Within 
this thinned area is a perforation readily admitting a 
goose quill and opening into the abdominal cavity ; the 
direction of the perforation is directly backward toward 
the spinal column. Both in the tumid margin and at 
the bottom of the ulcer we observe scattered through 
the cancerous mass semi-translucent colloid droplets, 
surrounded by a reticulated fibrous framework. 

The external surface of the stomach is united to the 
anterior abdominal wall by a firm, indurated tissue 
(perigastritis adhsBsiva) ; the region of the lesser curva- 
ture is greatly shortened and, corresponding to the tumor 
palpable from without, is covered with flat yellowish 
nodules, the largest the size of a lentil. 

Cause of death — acute pyo-fibrinous perforation peri- 
tonitis. There were also extreme general emaciation 
and brown atrophy of the heart. 

The patient was a man aged fifty-eight years (No. 
136, 1896). 
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Explanation of Plate 40. 

Chronic Enteritis Pigmentosa. 

The mucous membrane of the jejunum appears muoh 
folded, swollen, succulent, reddened, and pigmented 
with slaty punctiform spots. The entire intestinal wall 
is friable like tinder and thickened ; the contents of the 
bowel are watery and abundant. 

The extremely emaciated patient (weight, 39 kgm. = 
86 lb.), aged sixty-seven years, had died of chronic pul- 
monary tuberculosis (No. 172, 1896). 
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Explaxiation of Plate 41. 

Chronic Follicular Colitis. 

The mucous membrane shows a dull brownish-red dis- 
coloration and is swollen, the solitary follicles through- 
oat are enlarged to a size from a pin's head to a 
hemp-seed. Throughout the small intestine the mucous 
membrane is more atrophic but otherwise similar, and 
the follicles are likewise much enlarged. 

The patient was an extremely atrophic nursling, aged 
seven months, and the terminal affection was capillary 
bnmchitis and beginning lobular pneumonia. General 
aiuemia and atrophy of all organs were present During 
life the symptoms were those of chronic gastro-enteritis 
and lobular pneumonia. Length of body, 58 cm. = 23 
in. J weight, 2.6 kgm. = 5 lb. lU oz. (No. 710, 1895). 
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Explanation of Plate 42. 

Diphtheroid (Necrotic) Enteritis. 

The wall of the small intestine is greatly thickened, 
of a faded brownish-red color, and very friable. The 
mucous membrane is markedly folded; the folds are 
widened, fluctuating, and very juicy. At the top of the 
folds the upper layers of the mucous membrane are fur- 
furaceous and of a greenish-yellow color. The contents 
of the bowel are watery and offensive. 

The patient, a woman aged twenty-eight years, was 
slender, extremely emaciated (weight, 30.5 kgm. =67:^ 
lb.), and syphilitic at the sauie time. The cause of 
death was recurrent tuberculosis of the lungs associated 
with ulcerative tuberculosis of the colon. The CAUse of 
the serious intestinal disease could not be exactly de- 
termined, perhaps it was due to mercurial treatment 
(No. 520,1895). 
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Explanation of Plate 43. 

Toxic Enteritis (Mercurial Dysentery). 

The mucous membrane in the upper portions of the 
rectum is deep red and covered at the top of the folds 
with discolored membranous masses. 

The patient, aged twenty-five years, had died six days 
after delivery of puerperal sepsis and purulent phleg- 
mons of the pelvic connective tissue. During attempts 
at forceps extraction outside of the clinic a perforating 
laceration of the left vaginal wall, 6 cm. = 2| in. long, 
had occurred. At the clinic the child was delivered 
with forceps and the laceration was sutured. Before 
the application of the forceps the vagina was irrigated 
with 0.1-per-cent sublimate solution, when the fluid 
evidently passed through the laceration into the pelvic 
cellular tissue. (For the illustration and notes of the 
case the author is indebted to Prof. v. Hofmann, of 
Vienna.) 
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Explanation of Plate 44. 

Nbcrotjc and Ulgbbatino Septic Colitis. Sporadic 

Dtsbntsrt. 

The mucous membrane over the entire extent of the 
colon is greatly injected, oedematousi with superficial 
necrotic spots here and there. At various points are 
circumscribed, roundish, ulcerated defects, extending in 
some instances as far as the serosa, and having a yellow- 
ish discolored, soft, and friable bottom; there are also 
multiple hemorrhagic foci of the mucosa. 

The patient, a woman aged seventy years, was insane 
and marasmic. The cause of death was a terminal 
pleuropneumonia of the left lower lobe. She had been 
bedridden for months and had long suffered from obsti- 
nate constipation. In the last weeks before death pro- 
fuse diarrhoeas and symptoms of an intense chronic 
catarrh of the colon set in. As a large bedsore in the 
sacral region was present between three and four weeks 
before death, it is probable that the grave intestinal 
affection was of septic origin (No. 165, 1894). 

(The case is described at greater length in the dis- 
sertation by Maximo Asenjo : '* Zur Kenntniss der spora- 
dischen Dysenteric," Munich, 1894.) 
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Explanation of Plate 46. 

TtnnmcuLous Ulcsrs of thb Small and Large 

iNTEsrmB, 

In the lower portion of the ileum, immediately above 
the yalve of Bauhin, is a group of irregular ulcers with 
elevated red margins ; in the latter and at the bottom 
of the ulcers yellowish miliary tubercles are visible. At 
the point where the csecum passes into the ascending 
colon are two larger, transverse ulcers similar to the 
others — with red, tumid, and partly undermined margins. 
At the bottom of the ulcers is a larger number of mil- 
iary, yellowish-white nodules. Upon the injected se- 
rosa of the thickened appendix vermiformis are groups 
of secondary miliary tubercles; each group corresponds 
to a tuberculous ulcer in the interior of the appendix. 

The ulcerating intestinal tuberculosis was a secondary 
ooiidition, the primary lesion being a fatal chronic pul- 
monaiy tuberculosis in a patient aged twenty-six years 
(So. 74, 1896). 
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Explanation of Plate 46. 

Typhoid Fever. 
(End of the second week.) 

Ill the greatly injected and swollen mucosa of the 
lower ileum alKtve the valve of Bauhiu is a eonsidenUe 
uumlvr of ulcers covered with firm crusts showing a dirty- 
j^rooTiish iliscoloratiou. Two larger oval ulcers with 
:r.:irktHily tiiniid margins are situatetl immediately above 
ilio valve. In the neighlK>rhood are several cup-shaped 
v.\oi s, ranging in size from a lentil to a pea, which are 
'.-.kow'so covered with crusts. While the larger ulcers 
v\»vro5jv:ui to Pi-yer's patches, the smaller spring from 
:V.o Sv^'.'.t,iry follicles which are swollen to the size of a 
vt .1 ; svv.io of tliese, in the stage of niedullaiy swelling 

I :v.r/.:r;i::ou jlymphoid. inflammatory hyperplasia*. 
.•u »';.v:'.y vlitToreiitiatcd from the injecteii and swollen 
•.•.'.v.i \v>.i :•.: ::u. 'ower jv>rtion of the illustration. In tbe 
.\,:*v^-.r.'.*..^ k.ivv.ni :ho mucosa resembles that of the ile'j^ 
-.: :> :v,.r.kcvr.y swo'lon. injected, and shows an enlarp* 
s.^.-.-rv :V'.'.^ '.0 ;u:vl :cward the left a small ulcer cover>ri 
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r .0 .\.;:oysy c: :hc r<itient, a woman aged twer:; 
>;'\iv. \t.i:< iN'- ^''*'»^« l?*-*r»''. revealed meduUarv s*^-. 
c o: :':.t :. t >c:.:<r.c irl.uuls, enlargement of the sr'.f-^" 

■.v:\;. :. ;•. ' c" ... =14* cr.V and a hemorrha^i. . 
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Explanation of Plate 47. 

Uloerative and Perforating Appendicitis. 

Fio. a. — In the peripheral portion of the appendix 
▼ermiformis are several perforations caused by faecal 
oonoietions. The perforation was followed by a puru- 
lent retroperitoneal paratyphlitis and the formation of a 
large abscess which, like a psoas abscess, burrowed from 
Uie lower margin of the right kidney under Poupart's 
ligament and into the true pelvis. The course was sub- 
acute. Fatal issue with symptoms of exhaustion. 

The patient, a woman aged eighteen years (No. 287, 
1895), was found at the autopsy to be greatly emaciated 
and extremely anaemic. 

(Further details about this case will be found in the 
dissertation by Franz Deutsch lander : " Ueber Appendi- 
citis perforativa mit sekundarer eiteriger retroperitonealer 
Paratyphlitis," Munich, 1895.) 

Fecal Concretions from the Vermiform Appendix. 

(Seven cases. ) 

Fig. b. — Three separate concretions, from the size of 
a bean to that of a cherry (in the centre of the figure), 
and four groups of such at the periphery. The concre- 
tions differ considerably in color and bulk; on section 
(to the right below) they are distinctly laminated. 

All of these concretions from seven cases gave rise to 
ulcerating necrotic appendicitis and fatal perforation 
peritonitis. The patients (three men, four women) were 
between twelve and thirty-eight years old \ the average 
age was twenty-two years. 
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Explanation of Plate 48. 

Mbtastatig Tubsbcuii06I8 of the Pbrxtokbum. 

Numerous miliary, grayish-white tuberclesy mostly 
arranged in groups, are situated on the slightly injected 
serosa of the small intestine. Each group corresponds to 
a tuberculous ulcer located on the mucous surface. Be- 
sides, disseminated miliary tubercles in moderate num- 
bers are scattered over the serous coyering of the intes- 
tine, somewhat as in miliary tuberculosis of the entire 
peritoneum. 
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grplftnatton of Plate 49. 

CusssY Tuvmmcvjsosn of thk Mesevtkkic Lymphatic 

In the mesentery are found a larger nomber of swollen 
lymphatic glands, ranging in size from a hempeeed to a 
cherry, which are distinctly differentiated from the snr- 
rounding sliu c tm e s fay their yellowish-white color and 
tiwir partially somewhat reddened capsules. The cat 
surface of the glands resembles in colcn* and consistence 
thai of a raw potato. 

The specimen was deriTcd from a child, aged four 
montiiB (No. 379y 18d5), which had died of an acate 
genera] miliary tnbercolosis of the longs, lirer, and 
spleen, which was seeondary to an older cheesy tnber- 
ealosis of the lymphatic ^ands of the neck and of the 
carities of the thorax and abdomen* The associated 
ooBditioDS were caries of one petrous bone, fornncnlosis, 
intestinal catarrh, and general atrt^hy. The child's 
mother had died soon after the deliTcry of tobermilosis 
with extremely rapid coarse. (Infection of the child by 
the mother early after its birth.; 
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Explanation of Plate 60. 

subchbonic and subacute tuberculosis of the 

Peritoneum. 

The peritoneal investment of the intestine and mesen- 
tery is injected here and there and shows some inflam- 
matory thickening. Situated upon it are numerous 
nodules, ranging in size from a pin's head to a pea or 
bean, yellowish-white in color and partly somewhat flat- 
tened ; some of them are composed of an agglomeration 
of several smaller ones. The nodules bear a close re- 
semblance to metastatic cancerous proliferations. 

The patient, aged fifty-four years, suffered from a 
primary genital tuberculosis of the uterus and tubes, so 
that the peritoneal tuberculosis can be almost certainly 
ascribed to the disease of the Fallopian tubes. There 
were also found tuberculous ulcers in the colon and a 
local tuberculosis of the left lung (No. 383, 1895) . 
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Explanation of Plate 61. 

Casoikosis of the Peritoneum. 

Upou the peritoneum which shows a greenish discolor- 
ation* are numerous flat nodules of a whitish color, the 
majority the size of a lentil or pea. The abdominal cav- 
ity contained about 1| litres (quarts) of a serous ainb(;r- 
colored liquid (ascites). The omentum (not visible in 
the plate) showed a marked cancerous infiltration, foriii- 
ing a misshapen, tumid, and lobulated mass witli difTiiiMf 
bloody infiltration and covered with numerous whitish 
nodules. 

The location of the primary carcinoma of thtt jiati^nit, 
aged forty-three years (No. 190, 1894), was in the ovarii*H, 
The layers of the pleura presented a similar apiiearatice 
to that in the abdominal cavity — disseminated can<!<frouH 
nodules with hemorrhagic exudation. AsHo<;iat<f(I condi' 
tions noted were chronic parenchymatous nephritis, fatty 
liver, and anasarca of the lower extremiti<^H. 

'The iDtense greeoish discolonitioD of the pcritoni;uiii iMtrnfiii) 
more prooounoed after death. 
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Explanation of Plate 62. 

Fatty and Engo&geix Liver in Chronic Pulmonabt 

Tuberculosis. 

Fig. a. — The liver is enlarged, of a pale orange-red 
color, and diminished consistence. The contained blood 
is very small in amount Light soiaping produces a vis* 
cid juice with fatty lustre. The acinous marking is very 
distinct; the centre of the acini is light teown, the mar- 
ginal portions are pale yellowish in color. The micro- 
scopical appearance is that of chronic fatty infiltration, 
with ectasia of the capillaries in the centre of the acini, 
i.e., the organ is the ansemic engorged liver with fatty 
infiltration, which is observed with particular frequency 
in connection with chronic pulmonary tuberculosis. 

The patient (No. 633, 1894), aged twenty*five years, 
had succumbed to chronic and recurrent tuberculosis of 
the lungs with pneumothorax and ulcerating intestinal 
tuberculosis. 

Fatty Infiltrated Nutmeg Liver. Chronic En- 
gorgement OF THE Liver in Heart Disease. 

Fig. b. — The liver is somewhat reduced in size and 
harder to cut than the normal organ. The cut surface 
shows the nutmeg marking very dearly and is decidedly 
icteric. The centres of the lobules are dark brown, the 
marginal portions dull yellowish in color. The contained 
blood is diminished in amount, probably by reason of 
prolonged stay in bed of the patient. 

The i)atient, a woman aged fifty-four years (No. 47, 
1895), had suffered from chronic aortic sclerosis, exten- 
sion of the inflammatory process to the aortic valveSi 
with consequent insufficiency and stenosis. 









< I. 



Explanation of Kate 63. 

Chronic Jaundice (Icterus Viridis) with Adeno- 
carcinoma OF THE Liver. 

The liver is enlarged, the surface somewhat uneven, 
and of a dark yellowish-brown color. Hardly any blood 
esoapes from the cut surface, but a piofnse quantity of 
bile instead. The larger bile ducts are considerably di'- 
lated and filled with bile. The parenchyma of the liver 
is of a dark olive^green color (icterus viridis). 

The cause of the mechanical icterus was found at the 
porta of the liver, lu the shape of a carcinoma which had 
proliferated chiefly into the hepatic duct and thus had 
made the escape of the bile impossible. Duration of the 
icterus in the patient, aged sixty*five years (No. 57, 
1895), about three and a half months. 



58 



Explanation of Plate 64. 

Acute Yellow Atrophy op the Liybr. 
(Two-thirds natural size. ) 

The liver is reduced in all its diameterSi altogedker to 
nearly one-half of its normal bulk (weighty 920 gm* = 2 
lb.). The capsule is wrinkled; the consistence is tough, 
very relaxed, and limp. The cut surface is partly ic- 
teric, partly diffusely reddish in color. The acincms 
marking is completely obliterated. Blood contents Teiy 
scanty. On light scraping we obtain a yellowish colored, 
turbid juice in considerable amount. 

Other conditions found in the patient, aged twentj- 
one years (No. 161, 1895), were marked general ieterna, 
fatty metamorphosis of the heart and kidneys, multiple 
subserous ecchymoses of the pleura, peritoneum, epicar- 
dium, and endocardium. 
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Explanation of Plate 66. 

Atrophic Cirrhosis of thk Liver. 

Fig. a. — The liver is considerably reduced in size; 
the surface is coarsely granular, pale grayish-yellow in 
color. On section the creaking is distinctly heard; the 
parenchyma is almost bloodless, dry ; the cut surface is 
likewise uneven and rough. Between the irregularly 
shrunken lobules the interacinous connective tissue is 
seen to be greatly though also irregularly developed. 

The patient, aged thirty-five years (No. 70, 1895), 
was affected with an angiofibroma of the sacral region ; 
death by hemorrhage from the neoplasm. 

EcHiNococcus Cyst of thk Liver (Pahasitk Dead). 

Fig. b. — A cyst nearly as large as a hen's egg is pres- 
ent in the parenchyma of the liver. The fibrous capsule 
is thickened. Within is the collapsed, laminated cyst 
of chitin, partly detached from the wall, here and there 
still milky in color. 

Other conditions found in the patient, aged fifty-eight 
years (No. 278, 1894), were aortic sclerosis, secondary 
insufficiency of the aortic valves, granular atrophy of the 
kidneys, and a terminal purulent pleurisy over the right 
lower lobe. 
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Explanation of Plate 66. 

AcuTK Miliary Tuberculosis of thk Liybb. 

(Natural size.) 

Scattered through the dark brownish-red livei; tiaaoe 
are numerous, minute, punctiform nodules of a giay and 
yellowish-gray color, most of them opaque yeUowiah in 
the centre. 

In the patient, a boy aged five years (No. 615, 1894), 
the spleen and kidneys were found similarly sprinkled 
with miliary nodules. Other conditions found were an 
older cheesy tuberculosis of the peribronchial and smb* 
enteric lymphatic glands, cheesy lobular pneumonia^ ti|* 
berculous pleurisy, and sero-fibrinoos pericarditia. The 
exacerbation of the tuberculous process was obsenred in 
connection with whooping-cough. 
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Explanation of Plate 67. 
Syphilis of the Liver. LARas-LoBED Liyeb. 

(Two-thirds natural size.) 

The entire liver is reduced in size and very much de- 
formedi being divided into irregular lobes by numerouSi 
deep, cicatricial retractions. The sharp margins are 
rounded ; the tissue is firm and tough in consistence. On 
the cut surface we observe, corresponding to the cicatri- 
cial retractions, firm connective-tissue condensations. 

An old specimen from the collection. 
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Explanation of Plate 68. 

Syphilis op the Liveb. Multiple Guxmata. 

The liver is somewhat reduced in size^ full of blood, 
and the acinous markings are obliterated. In the paren- 
chyma, partly situated subperitoneally, are three round- 
ish, yellowish-white foci of firm consistence, ranging in 
size from a cherry to a hazelnut, i.e., syphilomata. The 
milky opacity of the capsule over the lower portions of 
the liver corresponds to a shallow furrow caused by 
tight lacing. 

The greatly emaciated patient, a woman aged thirty- 
four years (No. 600, 1895), was syphilitic, having spe- 
cific ulcers upon the labia and in the vagina. Other con- 
ditions foimd were defect of the nasal bones (depressed 
nose), amyloid spleen, and progressive tuberculosis of 
both upper lobes. 
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Explanation of Plate 69. 

Syphilis op the Liver in the New-born. 

Compared with the development of the body the liver 
appears enlarged; weight, 144 gm. = 5 oz. ; consistence 
very firm. On section we observe, surrounded by a 
light yellow, partly sulphur-colored and icteric paren- 
chyma, a syphiloma the size of a large plum, having an 
irregularly oblong form, prolongations of which extend 
through all the lobes; it is of a firm, almost board-like 
consistence, of a yellowish-gray color, with irregular 
jagged borders which are somewhat overhanging ; in part 
it is gelatinous and sprinkled with grayish-yellow mili- 
ary nodules. Associated conditions found were general 
icterus, great swelling of the spleen to three times its 
size, congenital syphilis. 

The illegitimate child, bom of a syphilitic mother, 
had lived twelve hours ; length of the body, 42 cm. = 1 6 J 
in. ; weight, 1,600 gm. = 3 lb. 5 oz. (No. 376, 1894). 



Explanation of Plate 60. 
Prim ABT Cahckr (Medullary Caacikoma) op the 

LlVXB. 

(One-half naturml size. ) 

In the right lobe of the liyer, which is nearly twice 
its normal bulk, is a tumor the size of an adult head, of 
a yellowish-white and reddish color, and of a medullary 
consistence. The cut surface is somewhat uneven; a 
few portions of the tumor have become softened, and 
these masses are mixed with dark blood. The gall- 
bladder is merged with the tumor. 

In the greatly emaciated patient, a woman aged fifty- 
one years (No. 619, 1894), metastatic cancerous nodules 
were found in the brain (pons, oculomotor nucleus, and 
chiasm), lungs, hearty peritoneum, and left ovary. 
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PATHOLOGICAL ANATOMY. 



Circulatory Apparatus, Spleen, Lymphatio 
Glands, and Thyroid Gland. 

DISEASES OF THE PERICARDIUM. 

The diseases of the pericardinm resemble in their 
etiological and anatomical relations those of serons 
membranes in general ; only the tendency to tubercu- 
lous affections is less than that of the pleura and the 
peritoneum. 

By far the most important anomaly of the pericar- 
dium is inflammation, namely : 

Pericabditis. 

(Plate 1.) 

A distinction is to be made between the acute exu- 
dative forms and the chronic or terminated adhesive 
forms with partial or total obliteration of the peri- 
cardium. 

Beside sero-fibrinous and hemorrhagic pericarditis 
we may mention purulent pericarditis, which is rare, 
and finallly tuberculous inflammation of the pericar- 
dium. 

Aside from the traumatic form, idiopathic pericar- 
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ditis is very rarely observed ; more frequentl}' its o 
gin is lifeiuatogeaoas (articular rheimiatisin) aiid 
metastatic (in septico-pywmitt) or secondary by ex- 
tension from surrounding structures; thus, cardial 
pericarditis is caused by the Jieart and its valves 
(endo-myo-pericarditis), and other inHammations are 
due to the pleura, the intrathoracic lymphatic glaoda, 
and the cesophagns. 

Circumscribed forms bare a strong tendency to 1 
main stationary, to cause partial adhesion of the i 
layers of the pericardium, or to induce local tbickeoi- 
ings and opacities of the pericardium (milk spots). 

A benign form of jwricarditis, tending to recovery 
and adhesiou of the layers of tlie pericardium, ocxrars 
occasionally with acute rheumatic polyarthritis, also 
with pneumonia, pleurisy, dyscrasic conditions, 
chronic nephritis, chronic alcoholism, and tul)ercQ- 
losis; it is much more frequent in men than in 
women. 

At first it is usually circumscribed ; there are red- 
dening, injection, with or without slight hemorrhafjea; 
the serosa jjresenta a dull appearance, becomes opaque 
and velvety ; a dull gray or pale reddish veil, resem- 
bling crape, covers the inflamed iwrtions. The proc- 
ess extends from the visceral to the parietal layer, or 
vli-r trrsa. The fluid contents of the pericardium in- 
crease and l^ecome soniewliat turbid. In the further 
course either absorption takes place, or, when the in- 
flammation advances, a coherent pseudo-membrane 
forms, which is easily detached, has a whitish-gray 
color, and consists chiefly of fibrin. 

When there is a steady increase of the fluid c 
date and of the fibrinous products which cover I 
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two layers of the pericardium more or less uaiformly,^ 
the superficial strata of tlie coagulated fibrinous esQ- 1 
date present, by reason of the contJnHous contact and I 
friction caused by the heart's action, a honeycomb 
appearance, a partly reticulated, partly villous ar- 
rangement (shaggy heart, cor villonnm); while the 
deeper strata of the exudate soou give evidence of be- 
ginning organization, i.e., an increased deposition of 
leucocytes, and the development of newly formed 
blood-vessels which sprout without cessation from 
the vessels of the inflamed serosa. 

In the above-described 8ero-fibrinon« inflammation I 
the exudate is very froiiuently blotnly (pericarditis 
hismorrliftgica), in which case the dilated pericardium 
often contains cousiderahle qnatitities of a sero^an- 
gniuoleut fluid (as much as one to one and a baU-g 
litres [iiujirts]) of a blackish-brown color. 

Hemorrhagic pericanlitis, which hits a very uibd 
favorable prognosis, runs an acute or subacute coarBe,^ 
and is met with especially in driukent (hence in men 1 
it is four times more fre<|uent tliim in women and oc- 1 
curs oftenest between the fortieth and sixtieili year of ' 
life), in chronic nephritis, lu cardiac hyi)ertrophy 
(plethora), in cachectic and debilitated eubjecta 
affected with tuberculosis (two-thirds of all cases) or 



In exufUtive ceUulo-fibrtuouu [tericarditis the af- 
fected layers of the ]>ericardium present about the 
conditions of wound surfncos, that is to say, the em- 
bryoiifd granulation tissue interspersed with masses 
of fibrin pradnallv develops into raatnre connective 
tissue. All stages of thiH form may termiuntf^ in 
covery, whose results may be observed at autopsies J 
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in all possible gradationB, from simple c 
milk.v opacity and thickening of the pericardinm 
(milk spots) to imrtial mlhesioB or fcittal aggltttioa- 
lion of both layers of the pericardium (partial or 
total adhesive pericarditis). In tliis way the ^zada- 
tive has changed to a productive inflammation, ^e 
liquid and amorphous solid products becoming ab- 
sorbed, and in their i>lace develops by way of subeti- 
tatioii a vasonlarized fibrillary connective tissne which 
at first is rich in cells birt later contains only (ew ves- 
sels and cells. In partial a^lhesive pericarditis fibroiia 
connective-tissue trabecnlre (synechiw) connect the 
two layers, wliile in total obliteration of the pericar- 
dinm we find delicate or firm, Rometimes membranous 
and calcified thickenings of the serous layers. In 
many cases of tanly or defective absorption the 6bri- 
nous exudate bet^omes thickened, caseouB, and odpi- 
fied ; in the latter case callous and chalky masses sur- 
round like a shell smaller or larger portioiw of Uie 
heart muscle (pericarditis calcnlosa). That in Uie 
more intense forms of jwricarditis the sabepieardial 
external layers of the heart mnscle may participate 
anatomically and functionally in the inflammatory' 
process (iwri -myocarditis) is easily understood. 

Infectious pericarditis is chiefly represented in the 
purulent and tuberculous forms of inflammation. 



Ptrulent Pericakditis. 

This form arises either through trauma or by « 
tinuity from surrounding structures; for uattatdo^ 
from infectious endocarditis and myocarditis, |4«a. 
risy, morbid processes having their primary Ae«t Hi 
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the mediastinum, the root of the lung, or in the intra- 
thoracic lymphatic glands; or else from infectious 
and ulcerating processes of the lungs, the oesopha- 
gus, and more rarely the peritoneum. Lastly, a 
X)urulent x>6ricarditis may be of hsematogenous and 
metastatic origin in general sepsis. Owing to the 
multiplicity of the causative factors, the demonstra- 
tion of the starting-point often requires particular 
care at the autopsy. 

The first manifestations of purulent and fibrino- 
purulent inflammation coincide largely with the alter- 
ations present in sero-fibrinous pericarditis ; in very 
debilitated anaemic subjects, in whom purulent peri- 
carditis occurs occasionally as a terminal phenome- 
non, we find now and then no reddening and no 
fibrinous dei)08it8 on the layers of the pericardium; 
only the serous contents of the sac are somewhat in- 
creased, slightly turbid, and mixed with pus cori)U8- 
cles in moderate quantities (sero-purulent i)ericar- 
ditis). 

In other cases the exudate is abundant and fibrino- 
purulent; both layers are covered with a yellowish- 
white, incoherent, and lightly adhering i)8eudo-mem- 
brane. In the fibrinous masses numerous leucocj'tes 
are embedded, the free exudate is creamy and mixed 
with flakes of fibrin. Tlie termination is usuaUy 
fatal. When the course is more chronic we find, be- 
sides the liquid and partly coiigulated exudate, that 
the layers of the i)ericardium are covered with a firm, 
coherent connective-tissue membrane, sometimes hov- 
eral miUimetres thick, whose surface presents flat 
tuberosities and appears as if granulated. 

Sanio-purulent x)ericarditis occurs very rarely, now 
5 
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and then in connection with ichorous and cancerous 
processes which have extended from adjoining strac- 
tores, for instance, with cancer of the oesophagus, 
sloughing inflammation of the mediastinal lymphatic 
glands, or when foreign bodies (pieces of bone) pene- 
trate from the oesophagus into the pericardium. 

Tuberculosis of the Pericardium. 

Tuberculosis of the pericardium occurs either as 
acute disseminated miliary tuberculosis or as tuber- 
culous inflammation; in the former variety the mili- 
ary tubercles are found deposited chiefly at the base 
and along the vessels. 

Tuberculous pericarditis frequently causes at the 
same time an eruption of tubercles and a fibrinous 
hemorrhagic exudate; after detaching the delicate or 
massive, reddish colored, fibrinous deposits, the mili- 
ary tubercles are found in the injected serosa. 

Tuberculous pericarditis occurs chiefly in old per- 
sons and in children ; in the latter especially in con- 
nection with tuberculosis of the intrathoracic glands. 

Hydropericardium. 

(Dropsy of the Heart.) 

There is an accumulation of a watery, clear, wine- 
colored fluid in the pericardial sac, which is corre- 
spondingly dilated. The slighter grades (15-30 c.c. 
=fl. 3 ss.-i. of fluid) are quite frequent; more pro- 
nounced cases (80-100-200 c.c.=fl. 3 iiss.-iii.-vi.) are 
found in at least ten to fifteen per cent of all autop- 
sies. Tlie serosa in this condition is smooth, glossy, 
and transi)ai'ent. 
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Hjdrox)ericardium develops in numerous diseases 
of the heart and lungs, in hydrsemic conditions — 
tuberculosis, carcinoma, chronic nephritis, or as a 
concomitant state in general drox)sy. 

HiEMOFERICARDIUM. 

A pericardial effusion of blood in variable amount 
is found most frequently with gunshot and stab 
wounds of the x)ericardium and heart, witli si)onta- 
neous rupture of the heart, and with x)erforation of an 
aneurism of the aorta into the pericardium. 

DISEASES OF THE HEART 3IUSCLE. 

Hypertrophy and Dilatation. 

The normal heart of an adult man is said to corre- 
siK)nd in its circumference to about the size of his 
fist. 

The heart is considered to be hypertrophied when 
its bulk exceeds the maximum which mav be attained 
by the most powerful i)hysiological work (hard labor, 
vigorous muscles of the body). The relative weiglit 
of the heart (proportion of tlie weight of the heart to 
tliat of the body) in a healthy i^rson is as 1 : 200 ; 
with a medium weiglit of the body of 60 kgm. =132 
lb., that of the heart is about 300 gm. =10} oz. 

The hyi)ertrophy is either diffimo, involving tlie 
entire heart, or it affects only certain ])ortiouH, for 
instance, the light ventricle and auricle alone, or it is 
confined to the left ventricle. 

The causes are usually mechanical, for instance, 
valvular defects or disturbances in the lesser circula- 
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tion (reduced size of the lung) ; hypertrophy of the 
left ventricle is found mainly with chronic nephritis, 
sclerosis of the aorta and of the arteries in general. 

The so-called idiopathic hypertrophy of the heart, 
Fig. 1 a (usually combined with dilatation), is most 
common in certain forms of chronic alcoholism (beer 
drinkers), in which plethora (high living) and toxic 
influences are active pathogenic factors. This diag- 
nosis is admissible only when the ordinary anatomi- 
cal causes of cardiac hypertrophy (valvular disease, 
arteriosclerosis, nephritis, pulmonary disease, etc.) 
are absent. 

Hypertrophic portions of the heart are generally 
of firm consistence, sometimes having a board-like 
feel, and the trabeculse are strongly developed. The 
thickness of the walls being markedly influenced by 
the size of the cavities, the most reliable mode of de- 
termining the hypertrojihy, i.e., the increased vol- 
ume, is that of weighing the heart after suitable 
cleansing of the chambers. 

Very often the hyi)ei*trophy of the muscle is com- 
bined with dilatation (excentric hypertrophy) of the 
chambers of the heart ; both anomalies are in many 
ways co-ordinated, being due to the same factors — 
plethora, increased (juantity of blood, and toxic eflfect' 
upon the heart. 

Simple dilatation results from increased internal 
pressure and is followed by a corresponding thinning 
of the wall; or else the dilatation depends upon a 
diminished tone and reduced resistance of the wall 
(passive form) ; it is met with in atrophy of the mus- 
cular structure, in degenerative conditions (fatty de- 
generation), x)rolonged anaemia, and high fever. 
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Aside from the diffuse hyi)ertrophy which affects 
all the ports of the heart uniformly, the right or left 
half of the heart is frequently found alone involved. 

Dilatation and hypertrophy of the right ventricle 
and auricle are often met with in restriction of the 
pulmonary circulation, in emphysema of the lungs, 
in diminution and shortening of the thoracic space by 
scoliosis and kyphosis, and in stenosis and insuffi- 
ciency of the mitral valve; while hypertrophy and 
dilatation of the left ventricle occur especially in 
chronic nephritis (renal hyi)ertrophy of the heart), 
and in sclerosis of the arteries (vascular hypertrophy 
of the heart). 

The fatal issue in the various forms of cardiac 
hypertrophy, particularly^ also in the idiopathic vari- 
ety combined with dilatation, after a progressive ex- 
istence extending over years, is due in the majority 
of cases to weakness and exhaustion of the over- 
worked muscle, which need not show any terminal 
degeneration under the microscope. 

Myocarditis. 

Acute parenchymatous myocarditis occurs particu- 
larly with acute intoxications and acute infectious 
diseases having a marked febrile character. The 
muscle in such conditions apx)ears relaxed, discolored 
to a grayish-red, and its consistence is diminished. 
Under the microscope we find in place of the normal 
transverse and longitudinal striation a finely granular 
o|)acity, which at many points merges into the first 
stages of fatty degeneration. 

The recovery from the causal disease goes hand-in- 
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hand ^nih the retrocession of this process and the 
h<^ing of the affection of the heart muscle; or else 
higher degrees of fatty degeneration occur, which 
greatly impair the function of the heart and may 
end fatall%' (fatty heart, fatty degeneration of the 
hoart. muftcloV 
1iit<>rAtitial mvocarditis is met with as an acute in- 

« 

foo1io«5i and punilent inflammation, either by exten- 
Ni»^n of inf(vtiou8 mycotic processes from the valves 
(tMul(V.n\>-(X^rditis) or bv metastasis and embolism in 
*f>)M4*N>-py«>mia. 

i''-)n\'knio itih>rstitial or indurated myocarditis (Fig. 
i'^ i* n>i\stl> lv>cali7^i, though sometimes it is spread 
^At^r iM-iy?'^ ]>*^rt.it^tis of the heart; when asssociated 
>ikUii ov followiixg dt>stniction and disintegration it 
x%A\)?«c>cs *iTv>plv> i%f tlie muscular elements of the wall 
Aixi ii>e» i\\n\iAtion of fibn^ua tissue — callous indura- 
u.Mi>. \\ v\?h^n Tt>sulfc^ from circumscribed distorb- 
^exvQi *^i oirv'X^Ution, in ciMinection with sclerosis and 
vxKLiU>». Ux>i\ x\f tho os>ninary arteries, and with embo- 
Uxu;t Aisl il'.rv\ixilv>e^i!^ i^f those vessels associated with 
aiuviuK* ix\'K>cus Aihl honiorrhages. In place of the 
uivt*M.*uUr l^iKiW \^ hioh have l>een deprived of nutri- 
ik^xx <^x iusudk'iontlx' supplieil with blood a callous 
^.x^jLUi^'iivt^ tijisuo \lewloi^ by way of regeneration. 
^^iv^k'ul^u•K at tho lip i>f the left ventricle we find, as 
tho t^^riuiucAl ixuKliiivni of such Kx^al circulatory dis- 
lui Uuuv Aiivl of tlio luvrv^tio maWia caused therebv, 
oxuii-kiNo iuvUuAi^\l uiHssos with jvirtijil bulging of 
I ho Uauou of tho voutriolo vchn^uio partial aneurism 
k4 tl»o hoiut), wluvio iutorii^»r is fre<iuently covered 
with oldoi, lamiiuitt\l thi\>mbi situateil at the wall. 
St<4K»sis .^ukI ^Kvlu>*iv>n of tho i\>n>uarv arteries, bv 




7»| 

reason of tlie disturbed Dutrition, causes uitber the 
furmation of cardiac ioduratioof) or, wheu lar^jer 
branches are affected, auasmic aecroaia and rupture 
of the heart. 

Fibrous iudnrated myocarditis is sometimes < 
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to syphilis or develops in connection with acute rheu- 
matic polyarthritis — endo-myo-pericarditis fibrosa. 

Purulent or infectious myocarditis is comparatively 
rare; in embolic septico-pycemia the heart muscle is 
sometimes interspersed with miliary abscesses. Now 
and then an ulcerative necrosing myocarditis starts 
from the heart valves when a similar malignant 
process has become localized upon them. 

Fatty Heart. 

This is met with in different forms, i.e., as fatty 
degeneration of the muscle or as an excessive deposit 
of fat in the subepicardial connective tissue with pro- 
liferation of fat cells (fat-containing connective-tissue 
cells) between the atrophying muscular elements — 
fatty infiltration of the muscle. 

Fatty Degeneration of the Heart, 

Fatty degeneration of the heart muscle develops 
sometimes very rapidly in acute poisoning (with 
phosphorus), when it may attain great intensity in a 
few days. More frequently it arises gradually; at 
first it usually occurs in patches which by degrees 
spread diffusely. The subendocardial and subepi- 
cardial segments of the heart muscle are as a rule 
most seriously involved. It is useful to distinguish 
three grades : 

(1) Slight fatty degeneration. While the trans- 
verse striation is i)reserv'ed we observe a de|)Osition 
of minute fat droplets and granules in moderate quan- 
tities. This variety is found in many acute and 
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chrome diaeases ; altogether io nearly oue-Sfth of all' I 
cadavers. 

(2) Moderate fatty degeneration. The transverse 
anil Iciu^itndmal striation is but faiutly iudicated; 
the several droplets of fat are lar^^er and separated 
from eatih other. This variety can be demonstrated 
in grave acute infectious diseases. 

(3) Estreuie fatt\' degeneration (Plate 2 a). The | 
transverse and longitudinal striation has disappeared; 
the muscular buniUes appear like tubes filled with 
fiit; the droiffl of fat are very numerous and large, 
reaching the size of a red or white blood corpuscle. 
In the latter CAse the internal surface of the chambers ■ 
of the heart appeal's spotted like a tiger skin. This i 
variety occurs especially in chronic diseases of the 1 
heart and in tnltercolosiK, The contained fat risea | 
from al3out eight or ten per cent of the solid coDstit- I 
uente to twenty-two t*> tweuty-tive per cent. 

The heart muscle la at the same time friable, some- 
times of the consistence of butter, coloreil dull gray 
and pale yellowish; the cavities are dilated and the 
wall is frequently correapondiugly stretched aud ■ 
thinned. 

0»r AdipoHiim. 

Adipositas s. Obesitos Cordis (Plate 2 b). 

The true fatty heart is characterized by excfiasivBl 
development of the subepicardial adi pose tissuo, wbJeh | 
in the higher grades envelops the muscular stmctare J 
like a capsule, so that ttie red moscolur wall is not ftkjj 
all visible externally. 

In ^iUmt, well-nourished persons thero is present I 
beneatli the epicordiiun, esf>eciatly at tho base of tlwj 
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heart, a certain qnantitT of fat which, when the mnsh 
cnlar stmctnre is properly developed, is within the 
normal limits. In general obesity, particularly the 
form which develops nnder the favoring inflnence of 
alcohol, we often find pathological varieties of fatty 
heart, characterized by an enormous increase of the 
fatty envelope of the heart, whose thickness may 
reach 0.5-1 cm.=|-~| inch. The demarcation of the 
fatty layer from the mnscle, which is normally quite 
sharp, is obliterated ; the fat proliferates between the 
muscular bundles, displacing them, and secondarily 
produces atrophy of the muscular substance, which is 
esx)ecially marked at the right ventricle. 

Aside from general obesity and alcoholism, an- 
other variet\' of fatty heart occurs in anaemic, chlo- 
rotie, and cachectic subjects (particularly in cancer 
patients), i.e., the cachectic fatty heart. In this va- 
riety we observe primary atrophy of the muscular 
structure and secondary proliferation of fat, as it 
were ex vacuo. 

Atrophy of the Heart. 

Atropliy of the heart should be clearly differenti- 
ateil from hypoplasia of the organ; the latter consists 
in defective development and abnormal smallness of 
the heart, present since childhood. It is usually as- 
Hcvciateil with abnormal narrowness and thinness of 
tho aorta and the larger vessels, also with chronic 
nnipniia and clilorosis — a condition which is generally 
connoctod with stnntod l>odily development. 

Trtu^ atropliy of tho heart, which rarely reaches a 
high degree, is characterized by diminution of vol- 
ume and weight (to two-thirds to one-half of the nor- 
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mal), tortuousneas of the vesselR passing aoder t 
epicanlium, abDormal Darrownei^s of the chambi 
(oonceutric atrophy). lu the majority of cases, pai^ i 
ticularl.v in mea of middle and advanced age, tlie firm 
muHclo is at the same time dull brownish discolored; 
this is due to the deposition of numerous golden yel- 
low masses of pigment in the region of the muscle 
uuclei (brown atrophy, Plate 3). In senile atrophy 
there is always some hyperplasia of the connective 
tissue, whii-h is especially marked in the auricles 
(senile fibromatosis). In the atrophy observed in 
connection with fatty degeneration (fatty atrophy) 
tlie muscle is at the same time of a dull yellowish- 
gray color, ofteu spotted like a tiger skin, usually 
with dihitatiou of the chambers (oxcentric atrophy). 
Tlin atrophy of the heart mxiscle in adiiH'isitas cordis, 
ill which c^uunective tissuo coutainiiig fat cells devel- 
(>im Ix-tweeu ami iu place of the atropbyiog mnsnulor 
InmdleH, so that the muscle apt>ears streaked with £ 
like biicou, has been discussed above. 

Meutit>n might here be uumIs of sclerosis of thA9 
coroiiarj' arteries fH;<^urriug esi>ecially iu men abov< 
fnrty-five years of age, oilhor as a local pheuomenoi 
nf goneral arterio-sclerosis or confineil to tlie 
tiarj' artorias. These vessels feel like hard cordflj] 
wlieu dissected out they apjiear as stiff, quill-t 
tulx's with coutriu^tod lumen; their walls are u 
irregularly thickened and coutaiu dejKtsits of liui 
The heart muscle may present different couditioi 
now ami then sclcnwiH of the <M)ronary arterieH s 
to develop itia hypertrophied heart; more freK]iu>nU]^l 
wo find socoudnry atrophic fitat«e of the ventriou] 
woUa, iudurationa, oUronic aDeunsms of tlie hot 
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and finally diffuse dilatation of the YentrideB. GHii- 
ieaHj the picture presented is that of angina pectaris 
or straiocardia (attacks of caTdiac dysioifieay arrh jth- 
mia, and violent pain). 

EllDOCABDinB. 

(Infiammation of the Endocardinm.) 

This affection is localized by preference on the 
valves (valvular endocarditis), more rarely on the 
parietal investment of the chambers of the heart (pa- 
rietal endocarditis). 

There are nnmerons forms: acnte, sabacnte, 
chronic, and recurrent endocarditis. From an etio- 
lo|cical point of view we distingnish idiopathic pri- 
mary endocarditis from the secondary form, which 
develops either as infections and metastatic or by 
continuity from the snrronnding stmctnres (for in- 
istance, extending from the intima of the aorta to the 
;jbL^rtic valves). Finally we differentiate benign, non- 
inlectiv^as forms from the infections, the chief repre- 
sentative of which is the septico-mycotic, ulcerative 
eiKlvvaniius. According to the products we distin- 
^niish (xrvxiuctive and deforming inflammations, t.e., 
eiKkvanlitis verrucosa, filnrosa, calculosa, and re- 
tr%hens : als^> the destructive septic form« malignant 
i>r diphthervnd endocarditis, with various mixed and 
transitional forms. In the following remarks we con- 
lino ours<^lvos to the description of the most impor- 
tant t'oruis. 
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iNFEcmous ENDOGABDms (Plate 4). 
(Endocarditis Maligna, Ulcerosa.) 

This occnrs usually acutely, either primarily and 
cryptogenetically or secondarily and metastatically 
in septic wound infection, puerperal sepsis, etc. 

The cause, as a rule, is the deposition and multi- 
plication of septic germs (staphylococci and strepto- 
cocci). The sites of predilection are the valves of the 
left ventricle, also chronically diseased valves for the 
form of recurrent endocarditis ; the primary localiza- 
tion is especially apt to be the line of contact and 
closure of tlie valves, so that we are justified in as- 
suming that mechanical lesions of the endothelium 
produce a sort of local predisposition which greatly 
favors the deposition and multiplication of the patho- 
genic germs. The frec^uency may be stated as about 
0.6 i)er cent of all cadavers; seven to eight secondary 
cases to one primarj'; twenty-five i)er cent of all 
cases belong to the class of recurrent endocarditis, 
that is to say, the infectious germs develoj^ with sjie- 
cial preference ui)on diseased valves. Four-fifths of 
all cases of septic diphtheroid endocarditis occur in 
the left heart, especially at the aortic valves ; only one- 
fiftli affect the valves of the right heart. 

In the beginning we observe slight roughness and 
unevenness of the first-affected i)6rtion8 of the valves, 
minute defects and lesions of the endocardium, whose 
bottom and surroundings are characterize<l by a dis- 
colored, dull gray appearance. The delicate valve 
tissue becomes opaque, rotten, and friable ; some con- 
stituents of the blood are rapidly deposited in the 
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form of parietal thrombi (thrombo-endocarditis). 
Owing to the destmctive and ulcerative tendency, 
the affected portions break down or the valves are 
abnormally distended and bulging, with the forma- 
tion of an acute aneurism and a tendency of the valves 
to break down and to become perforated. The throm- 
botic dei)osit8 likewise, by reason of their mycotic 
infiltration, present a discolored, dull gray, and 
greenish-gray appearance ; they are very brittle and, 
like the rest of the destroyed valves, easily give rise 
to emboli. 

The infectious and ulcerative process has, more- 
over, a tendency to extend to the adjoining r^ions; 
secondary purulent and ulcerative myocarditis and 
pericarditis are often observed, and are particularly 
apt to spring from the aortic valves. Besides the 
l(X3al functional disturbance in the form of insufficiency 
and stenosis of the valves, we observe multiple embolic 
processes in the peripheral organs of the body, e6x>e- 
cially in the spleen and the kidneys; in short, the 
clinical and anatomical picture of embolic septico- 
pysemia. 

The process generally ends fatally, more rarely 
there is a tendency to a subacute and chronic course ; 
in the latter case intermissions and exacerbations 
occur almost regularly. 

Bheumatic endocarditis, met with as a local mani- 
festation of acute articular rheumatism, is evidently 
also infectious in its origin, and should perhaps be 
descril^ed as a septiform inflammation. In >4ew of 
the largely benign course of acute polyarthritis, such 
cases of valvular disease are extremely rare on the 
post-mortem table; more frequently we observe, after 
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many months or years, the chronic results and reai- 
ilues of the acute infection. In some cases o( as- 
serted fatal articular rhpumatism u mycotic-hacUlarj I 
8e]ttic valvular disease has been found ; in such in- 
stauces the troulile was evidently some septic disease, 
some general infection pi-eseutiug the appearance of * 
an acute febrile articuhir rheumatism (rheumatoid 
septic endocarditis and ix»ly arthritis). The poly- 
morphous course of the process is to be explained, 
therefoi-e — aside frc)m the influence of the individual 
predisposition — by the variability and the degree of 
virulence of the germs of infection and by the transi- 
tional forms to septic iufeotiou. 

The infectious rheumatin form most probably r 
itH course Ha a verrucoBe eiidocarditis with the f 
tion of secondary thrombi— at the line of closure or 
the valve we ol»erve delicate gray aud grayiah-red 
tubercles whiih api^ear mouiliform ahiug the line of 
closure after opeuing the valve; they gradually in- 
crease in size until they finally form larger coxcomb- 
like jiroIiterationH, consisting partly of newly formed 
young connective tissue, partly of thrombotic dft- j 
])08its. A slow course nud a tendency to relapses an J 
often observed. A sharp diutiuction between verra- J 
cose fkud iilcenitive endtK-unlitis is not feasible either J 
on anatomical or on bacteriohigical grf>unds. Eitlierl 
fonn, when termitiuting in incomplete recovery, may J 
change into chruuic fibrous endocarditis. 



ClBCrLATORT APPARATi'H. 831 

presenta frequently on the thickened valve tiwiue ] 
whitish and grayish-red granules, vorrucai, varyini 
in diameter and Hometimes covered with thrombi. In 
the older, long-standiug cases it is difficult witlioat 
the aid of the inicri}Bco]>e to (listingaish l>ehveen the 
thrombotic, partly calcified de[>ositH and the iuHam- 
matory exudate. The ostium of the valve, which la 
generally markedly nteuosed, apfiears sometimes snr- 
roQuded by mortar-like masses in which the val\-e cnpa 
have practically perished (endocarditis calculosa). 

The leaflets o( the anricolo- ventricular valves, par- 
ticularly those of the mitral, are gradually trans- 
formed into iudurated firm masses which coalesce 
and at last have an almost cartilaginous feel; tlie i 
tendinous cords become progressively shorter and ' 
thicker and attain the diameter of a knitting-ueedle 
and above (endocarditis retrahena). 

In the semilunar valves, esfieciaUy those of the 
aorta, we find in this disease, along with thickening 
of the free margins, which loi>k nu if rolkil over, or o( 
the entire valves, a cnrrcspondiug slirinkage and 
shortening of the valve tituiue, frequently also a co- 
alescence of the several leaflets. 

As the indurative procesti extends also to the ring 
of attachment of the valves it Iiam a constricting effect 
ujxm tlie lamen of the ostinm, and thus arise different 
degr<M.>s of stenosis of the hitter. While the normal 
nittia of the lieart of an ailalt man a^lmit at h-ast tlie 
index finger or the timniti, in the itn(l<x-urdittH here 
described we ol»ene the rwitiam chaii4;ed iuti^ a slit* 
like o[K>ning with rigid margins, which in advanced 
ca^es hanlly admitn a mediam^sized lead pencil. 

Owing to tbo rigidity ai>d Hhortouing uf Uio nilraB, 
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various degrees of insufficieucy (valvular insuffi- 
ciency), with or without stenosis, also develop. 

At the aortic valve additional factors favor the in- 
sufficiency caused by the valvular anomaly. Owing 
to the frequently coexistent and primary aortic scle- 
rosis (Plate 8) the ascending aorta is distended, caus- 
ing dilatation of the aortic ostium. The insufficiency 
resulting primarily from the moderate thickening and 
shortening of the semilunar valves is associated with 
a relative insufficiency, and thus we see before us a 
combined or potential valvular insufficiency, which is 
sometimes increased still more by the coexisting dila- 
tation of the left ventricle. 

Besides this accessory relative insufficiency there 
is a relative insufficiency which occurs rather fre- 
quently in consequence of dilatation of the right ven- 
tricle and auricle at the tricuspid valve. With the 
widening of the cavities and of the ring of attachment 
of the valve there are increasing tension and stretching 
of the leaflets, tendinous cords, and papillary muscles 
of the tricuspid valve until the latter at last is no 
longer able to close the ostium, which is sometimes 
dilated to double and treble the normal. 

A third form of insufficiency of the auriculo-ven- 
tricular valves is known as muscular; it is due to 
fatty degeneration or indurative metamorphosis of 
the papillary muscles and is met with secondarily in 
fatty degeneration of the heart muscle, which shows 
a special predilection for the papillary muscles and 
may attain marked degrees. It is found also in anae- 
mic and chlorotic patients in whom the nutrition of 
the heart muscle suffers. To this class belong the 
cases in which murmurs are audible during life and 
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are ascribed to a lesion of the valves, which, however, 
are seen to be i)erfectly normal at the autopsy. 

That valves affected with chronic disease form a 
locus minoris resistentiae, that relapses occnr (endo- 
carditis recorrens, Plate 6, Fig. a), and that occasion- 
ally also infectious septic processes are localized by 
preference upon diseased valves, has been stated 
above. 

Finally, it is readily understood that the inflamed 
heart valves often give rise to emboli which penetrate 
from the valves of the right heart into the lungs, and 
from those of the left heart into the major circulation 
(brain, kidneys, spleen [Plate 15], and the arteries of 
the lower extremities). In benign endocarditis such 
emboli produce merely a mechanical effect, causing 
various disturbances of the circulation, infarctions, 
and neurotic processes ; in malignant infectious endo- 
carditis they give rise to metastatic abscesses, in short 
to the picture of embolic septico-pyaemia. 

Thrombosis of the Heart. 

(Plate5, Pig. 6.) 

The chambers of the heart are more frequently the 
seat of thrombi than is any other part of the vascu- 
lar system. 

Aside from the secondary thrombotic thickenings 
and deposits in valvular and parietal endocarditis, we 
find in numerous, especially chronic diseases maras- 
mic thrombi as terminal and preagonal products; 
these are particularly important in estimating the 
vital energy of the heart, but they are so more for the 
pathological anatomist than for the clinician. They 
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are whitisL or grayish-white, at least at first, and are 
situated at the wall, especially in the indentations of 
the right ventricle, and intimately interwoven with 
the trabecule ; their size ranges from that of a pin's 
head to that of a hempseed or pea, they are ronndish 
in form, and either solid or contain in their interior a 
whitish-gray pyoid mass (puriform deliquescence). 
In the auricles they frequently attain a larger size, 
up to that of a cherry or plum ; now and then they 
are laminated and mixed with the constituents of the 
blood, i.e., mixed thrombi. In the left ventricle and 
auricle they are less frequent, and when present are 
located chiefly at the wall of the apex. 

In the development of marasmic thrombosis in the 
cavities of the heart the mechanical factor, the defec- 
tive circulation, evidently plays the chief role; under 
the influence of heart failure or cardiac marasmus 
stasis occurs in the indentations of the chambers; 
whether a lesion of the endocardium, defects of the 
endothelium, is a concomitant factor in their develop- 
ment is still undecided. On the other hand, the for- 
mation of marasmic thrombosis is certainly favored 
by alterations in the composition of the blood (leuco- 
cytosis, infectious processes, etc.). 

DISEASES OF THE ARTERIES. 

Artebiosclerosis, Chronic ENDARTERms. Atheroica. 

(Plates 8, 9, 10, and 11.) 

The intima of the arteries contains no vessels — a 
l)eculiarity which largely influences the course of in- 
flammatory processes; swelling and functional dis- 
turbance are the main cliaraet^ristios of such processes. 
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In tlie aorta cbronic eadarteritia begins with t 
development in tlie iutima oC flat, gai'ileu-bed-like 
tliickeniiig» which differ from the surrouuding parts 
by their more opatiue and yeUowiah color. They 
consist of a gelatinous connective tissue, associated 
with which are act^umulations of cells that exhibit a 
special tendency to fattj' degeneration. In this way 
small shallow deprassions are formed, which contaii^i 
when the prfwess is farther ndviiiiced, minute grai 
ules iif fat, cholesterin crjHtaU, and jmrticleB of lima. 
As sucli atheromatous f<K^i gnwlunlly disiutegmte Uie 
remaining layers of the iutima, erosion, perforation 
toward the luioen of the vessel, and the formation o(_ 
an atheromatous ulcer result. When this process ooJ 
curs simultaneously at different points nf the intim 
the latter aciinires a cribriform jierforated api>earHuoe. i 
At such ulcerating points small {larietal thrombi 
form, which give rise to embolic occlusions. In older 
subjeitts, moreover, we often find a tendency to caIcI- 
GcatioD of the hyperplastic portions, largely also a ■ 
simjile cnlcareous degeuemtion of parts of the wall ' 
which were previously normal. In that event we ol^ J 
serve embedded in the wall true CAlcAreous i>lRta 
which coalesce at many points ; in place of the elastiou^ 
and cdutractile vessel wall there is a rigid tiil>e which J 
creaks when divided with scissors. Tlie cliief char- 
acteristics of this grave process, Uierefore, are swell- 
ing, <'ellular and connective-tissue thickeniug having 
a nmrki^d degtmcrative tendency, in the shaj>«> of fatty i 
metamorphosis and calcification. All the stages of ] 
the process are as a rule found side by side— from | 
the HiKittcd jellowish opacity and garden-l>ed-Uk8 
thickening to calcification and uloeratioo. Tfao to- j 



^^ 



88 ATLAS OF PATHOLOGICAL ANATOHT. 

tima in consequence appears truly deformed— endar- 
teritis deformans. Owing to the loss of elasticity 
and contractility with atrophy of the muscular ooaty 
diffuse and circumscribed dilatations of the artery 
develop, i.e., ectasiae and aneurisms. In the medioin- 
sized and smaller arteries the x>arietal disease causes 
stenosis of the lumen. 

A special form of chronic endarteritis is that occur- 
ring at an earlier age (from thirty to forty or forty- 
five years), the gummous form due to syphilis. The 
intima of the aorta contains flat, garden-bed-like, spot- 
ted elevations of a grayish-white color which have no 
marked tendency to fatty degeneration and calcifica- 
tion. Postsyphilitic arteritis, which extends grad- 
uall}' from the adventitia to the intima and presents 
no tendency to fatty degeneration and calcification of 
the diseased parts, is also observed in a very char- 
acteristic form as a cellular infiltration of the cerebral 
arteries in persons of a comparatively early age (be- 
tween twenty-five and forty-five years) who had ac- 
quired syphilis some longer or shorter time previously 
and had apparently recovered. This form often ter- 
minates fatally by obliteration of the lumen of the 
vessel (endarteritis obliterans), followed by softening 
of the brain or apoplexy. 

The causes of arteriosclerosis which occurs in part 
as a senile disease are obviously manifold ; aside from 
high living, alcoholism, syphilis, physical and mental 
overstrain, its development seems to be favored in 
some cases by a certiiin hereditary predisposition. 
The same injurious influences which give rise to these 
chronic hyj)eri)lastic and degenerative processes of 
the arterial wall are also largely active in i)roducing 
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disease of the heart. Functional overexertion (Boki- 
tansky) is also likely to cause, in predisposed sub- 
jectSy arteriosclerosis in some regions (the arteries of 
the brain, of the lower extremities, and the ascend- 
ing aorta). In persons who exhaust their powers 
• prematurely by overexertion and perhaps expose 
themselves also to other detrimental influences (alco- 
holism, high living) arteriosclerosis is more frequent 
than under opposite conditions. 

The thoracic aorta, especially its ascending por- 
tion, is among the most frequently affected by the 
inflammatory and sclerosing process. From the as- 
cending aorta^he inflammation extends very often to 
the adjoining aortic valves. The thickening and 
shortening of the valves, with the frequently coexist- 
ing dilatation of the ostium of the aorta, cause minor 
or major degrees of aortic insufficiency, which is met 
with especially in men of middle and advanced age, 
develops slowly, and no acute articular rheumatism 
can be traced to explain the valvular disease. In 
such cases of apparently primary valvular affection 
the starting-point of the disease is the chronic endar- 
teritis of the ascending aorta, whose progressive char- 
acter is clearly marked.* 

* AmoDg 1,800 dissections of adult cadavers sclerosis of the 
aorta associated with disease of the aortic valves was found in 
136 subjects, in 25 of these with marked insufficiency and in 2 
with stenosis of the ostium of the aorta. In slight aortic sclero- 
sis or when the process is located in the descending and the ab- 
dominal aorta (48 cases) the heart valves are unchanged. The 
sclerosis of the ascending aorta with secondary insufficiency of 
the aortic valves here discussed is found in men more than twice 
as often as in women ; the age of the male patients was between 
thirty -three and fifty-one years ; the average age of the men dead 
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The sequelffi of arteriosclerosis are very mani- 
fold. 

Owing to the loss of elasticity and contractility^ the 
arterial pressure rises, with secondary dilatation and 
hyi)ertrophy of the left ventricle; the diseased Tea- 
sels show a tendency to a diffuse and circumscribed 
dilatation of the lumen, to the formation of aneu- 
risms; the degenerative processes (fatty degenera- 
tion) are apt to cause rupture, especially apoplexies 
in the brain. In the medium-sized and smaller ar- 
teries the lumen becomes contracted and thrombi form, 
with nutritive disturbances of the x)eripheral organs 
— arteriosclerotic atrophy of the brain and of the 
kidneys. 

A special im|K>rtance attaches to sclerosis with 
fatty degeneration of the cephalic vessels, which 
gives rise to presenile atrophy of the brain, to ne- 
crotic and localized softening of the brain substance ; 
in sclerosis of the renal arteries we find maculated 
contraction of the kidneys ; in sclerosis of the arteries 
of the lower extremities senile gangrene is apt to oc- 
cur ; sclerosis of the coronary arteries causes atrophic 
and inflammatory alterations of the heart muscle with 
serious functional disturbances (angina pectoris s. 
stenocardia). Furthermore, in ulcerative and cal- 
careous inflammation of the intima of the larger ar- 
teries we observe a special tendency to the formation 
of parietal thrombi, which in turn cause embolism of 
the peripheral arteries. 

The connection between arteriosclerosis and cardiac 
hyi>ertrophy may vary as follows: (1) The arterio- 

of this disease was forty-scvcD years, that of the women fifty- 
four years. 
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sclerosis may develop primarily and, as stated above, ' 
induce a secondary dilatation and hypertrophy of 
tlie left ventricle i tliis type includes e8i)eciftlly the 
senile (ortDS of arteriosclerosis which occur after the 
tiftietb year of life and the postsyphilitic fihroiis and 
yninmoua aortitis in younger persona. Excessive 
physical exei-tions also favor its occiirreuce, although 
in animals (horses, draaght oxen, and do^rs) which 
perform hard and prolonged miisctilar labor this vas- 
cular disease, that occupies so prominent a place in 
human pathology, is almost unknown. (2) In a S' 
oiid group hypertrophy of tlie heart and arterioeclero- J 
HIS develop in a co-orcUoated way on the same basis;] 
the same cnoBea (alooholisiu, high liWng. plethora, 
overexertion) produce simultanemisly cardiac hy- 
pertrophy nith dilatatioD and chronic endarteritis. 
(3) The third group includes those cases in which 
the primary hypertrophy of the heart, owing to the 
increased chronic pressure, causes a reaction on the 
part of the intima of the anrtjt which takes tlie form 
of a fibrous and induratetl endarteritis, Eapecially 
wlien associated with general nutritive disturluinces 
(chrouic nephritis anil albuminuria) caniiac hyjier- 
tro|)hy exeria a marked injurious influence upon the 
more minute arlrarizationH of the arteries. This is 
Ui« explanation of the marked frequency of cerebral J 
apoplexy in tiypertrophy of the left ventricle, whoMl 
pathogii^nie influence (chronic increase of the tirterialf 
pressure) i« in many vaseB of ai»oplexy of greater im- 
ivortnnce than the degeneration i>f tlio cerebral art«r^ 
ies, which is sometimea alight. In the distribution of 
some arteries (for insb4Uc«, in the kidneys) the bj'per- 
trophy of the heart ginw rise to com[)ensatory sclero- ' 
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sis and thickening of tiie walls of the smaller arteries 
in consequence of the chronic mechanical overstrain. 

Aneubihx of the Abtebies. 

(Plates 8. 10 and U. 12.) 

By aneurism we understand a dilatation of the ar- 
terial tube that either extends over laiger portions of 
the vessel or is confined to a sacculation at a certan 
point; in the latter case the communication between 
the lumen of the artery and the sacculated divertic- 
ulum forms a kind of ostium which has usually a 
smaller diameter than the aneurismal sac proper. 
Tlie diffuse, sometimes spindle-shaped or cylindrical 
dilatations (fusiform aneurisms) affect all the parts 
of the vessel wall almost uniformly, while the saccu- 
lated aneurisms (Plates 8 and 12) arise usually from 
a circumscribed sudden lesion of the media, t.e., 
aneurisms by rupture. 

Aneurisms vary greatly in size: on the smallest 
arterial twigs they rarely exceed a millet seed (mili- 
ary aneurisms), on the thoracic aorta they often 
attain the size of a fist, of a child's head, and more. 

Aneurism develops most frecjuently upon the tho- 
racic aorta (six-sevenths of all internal aneurisms), the 
sites of predilection being the ascending portion and 
the arch. The slighter grades and initial stages of 
dilatation of the aorta are frequently discovered 
incidentally iu persons above the age of fifty and 
sixty years. The wall of an aortic aneurism presents 
as a rule more or less advanced grades of chronic de- 
forming inflammatioD. Aside from irregular thicken- 
ings, esi)ecially of the intima, we observe, particularly 
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at tlio x>oint of greatest dilutation, extreme thinning 
of tbe wall, irr^ular defects of tLe media and iDtima, 
so that the wall consists largely only of the slighUy 
thickened adventitia, whose resistance to the blood 
pressure seema Uj be reinforced by deposits of lami- 
nated parietal thrombi. 

The fandameutal condition of this imiK>rtaDt change 
in form of the artery is evidently arteriosclerosis which 
causes weokeniu)^ and partial atrophy of the media. 
Next to senile and presenile endarteritis it is probablj' 
IXJBtsyphilitic endarteritis (endarteritis sclero-gum- 
mosa), and in a few cases also traumatic inSuencee, I 
that cause a development of aneurisms. Sudden in- 
crease of the blood pressure and great overburdening 
of the vessel wall, resulting from excessive muscular 
labor, may act in Home cases as an exciting canse. 
That mechanical inttueucea favor the develuiiment of 
an aneurism is proved by the frequency of its occur* I 
rence on the jKipIiteal artery, in which a local arteritis I 
due to the coutiuually alternating extension and flex- 1 
ion produces the dilatation. In favor of the view, I 
which has been disputed by many, that chronic in- 
fiauimation of the iutima with secondary mesarteritis 
may cause the development of an aueurlHrnal dilnta- 
tiou inde]iendeut of other factors, we may citi) an 
experience from comparative patliology, In hursee J 
in which aneurisms of the aorta and other arU>rias | 
resulting from sclerosis uf the vessel wall practicallf 
never occnr, we find ou the main trunkti of the mesen- 
teric arterieM (arterin moaenterica anterior) very fre- 
i|aeuUy— in more than uinety )>er cout of all horeea 
— oueurisnui wboeu oriKin must unquestionably be 
tttKfibed to a zoo-tiarasitical and verminous endarteri- I 
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tis and mesarteritis. The importance of sadden or 
oft repeated increase of blood pressure in the canaa- 
tion of aneurisms is shown by the fact among oihers 
that these morbid changes occur twice as frequently 
in men as in women, though other factors (alooholism 
and syphilis) may have a share in their production. 

In general, aneurism resembles a slowly growing 
tumor which displaces, compresses, and more or less 
erodes neighboring organs; neither soft parts nor 
bones are able to resist it long. Every aneurism 
ix)ssesses the ix)tentiality of progressive growth; the 
course is slow and the beginning of the dilatation can 
rarely be determined; the average duration is said to 
be between one and four years. In the younger pa- 
tients Tvdth a vigorous heart the growth is usually 
more rai)id. Death ensues from intercurrent dis- 
eases, sometimes from impaired pulmonary circula- 
tion or disturbed respiration. A frequent and uni- 
formly fatal issue is by rupture, which occurs during 
some temporary increase in cardiac activity with re- 
sulting rise of arterial pressure, when internal hemor^ 
rhage is the direct cause of death. 

Aneurisms of the thoracic aorta x)erforate by pref- 
erence into the pleura, x)ericardium, trachea, Inng, 
and oesophagus. 

In the peripheral arteries aneurisms are quite rare, 
the popliteal artery forming an exception. In the 
distribution of the cerebral arteries we often find very 
small aneurismal dilatations — miliary aneurisms — 
which are regarded by many as the starting-points of 
spontaneous hemorrhages of the brain, occasionally 
also larger aneurisms from the size of a pea up to 
that of a hazelnut, due to arteriosclerosis, syphilitic 
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arteritis, or occurring without demonstrable caussj 
(possibly traumata?). 

Purely degenerative processes are found in thfrl 
arterial walla as follows: 

1. Fatty d€(/eueintinn, especiiiljy in the smallerl 
arbnrizatiouH of the cerebral arteries and also ic tlufl 
connective-tissue cells of the intima. 

2. C'alcareoim degeneration cf the media, in the m^ I 
dium-sized and small arteries of the estremitiee; ita 1 
characteristic feature is the circular calcareous d&- J 
posit which corresjKinds to the course of the circular 1 
muscleM; this form is ofteu included with iiiflamiu&- J 
tory sclenwit) and mistaken for it. 

3. Amyloid defeneration, occurring chiefly in theJ 
minnt« arteries of the abdominal organs — the kid- 
oeya, spleen, liver, and intestine — and associated 
with amyloid degeneration of the parenchyma of tlie 
oi^aus named. 

Ikjubieb of the Abteries. 

Small wounds of the arteries heal, without material 1 
throraboais and without obliteration of the lumen, by I 
union and lullii^flion nf the wound margius, the blood I 
circulation remuiniuK undisturbed. After complete I 
division of arteries (amputations), under the favoriii({-l 
influence of retraction and contraction of tbe severed 1 
vcHSel or the ligature, thrombiinin oocnrs and at firsi I 
oocludes the lumen as far as the nearest proximal I 
branches; soon after the thrombus is roi)laced, bj f 
way of HulMtitutiou, by younp connective tiasue which I 
s]irings mainly from the intima (so-called organize- I 
tiou of the thrombus). 

In Uteral injories of the arterial tmukH, esi>ocially i 
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those of the extremities, the blood escapes into ifa 
surronnding tissue, which is displaced ; the injme 
point is covered with a mass of blood like a tumoi 
which pulsates, becomes gradually encapsulated, ani 
is known as a false aneurism (aneurysma spnrinm). 

Thbombosis of the Abteries. 

This occurs either autochthonously in conseqnenc 
of disease of the wall (sclerosis, endarteritis) or c 
other lesions of the vessel wall, such as trauma am 
ligation, or else by emboli coming from a distance 
Such embolic thrombosis is frequently traceable t 
the right heart or the peripheral veins derived froi 
the main trunks and branches of the pulmonary ai 
tery, or to the left heart and the trunks of the large 
arteries (aorta) in the distribution of the periphera 
arteries of the body. 

As the result of the embolic occlusion of the vessel 
we frequently observe in the lung hemorrhagic infait; 
tions of variable size ; in the distribution of the pe 
ripheral arteries of the body with corresponding col 
lateral circulation merely temix)rary ischsdmia; t 
benign embolus in such a case acts like a ligature o 
the vessel. In organs with so-called terminal arterie 
(spleen and kidneys) the result is coagulation necro 
sis and embolic infarctions ; in the distribution of tin 
basal arteries of the brain, ischtemic softening. 

When the emboli are infectious, filled with septi< 
germs — for instance, when they are derived from t 
septic thrombo-phlebitis or mycotic endocarditis— 
they cause at the points where they are arrested 
with or without circulatory disturbance, septic puru 
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lent prooeaseB, metastatic abecebses, forming the aiia- 1 
tomical Babstratam of embolic septico-pviemia. 



DISEASES OF THE \'EmB. 
Phlebectasu. Varices (Fig. 3). 

Oue of the most fretiueut auomalies of the veins ia 
dilntatioD, phlebectaeia. 

As a rule we liave to deal with disease of entire 
vouuiiH x>'^^<i^^) whose arborizationa appear dilated 
and tortuous, with nodolitr distentioiia and saccula- 
tiuus like divertiimla of the walls. The media of the 
wall 18 alternately hypertrophied and atrophied, the 
intima is evenly thickened by a kind of fibrons eudo- 
phlebitis. Veins thus affected fre(|uently show a ten- 
dency to rupture and hemorrhage from slight causes. 

The causes of the dilatation of the veins are mani- 
fold. Aside from hereditary tendency, we distin- 
guish central causes, diseases of the heart (weakness . 
of the heart), luugs, pleura, and liver; and peripheral J 
causes, compression of large venous trunks by tu- 
mors, by the pregnant uterus, by the accumulation o{ I 
fecal masses, unsuitable and constricting articles of I 
dress, and insufficient muscular activity. 

As a result of the dilatation of the veins there are 
retardation of the circulation, stasis, and the furma- 
tion of thrombi ; the mucous membranes within the 
domain of the affected fiart are subjent to chrooio 
catarrhs owing to the defective venous return flow; 
the external Hkin, esiHH-ially that of tlie legs and foot, 
is liable tt> chronic inflammatory i>rocesses with ox- 
cwsive depusit of pigment and liajt a teodeuoy to tlitt I 
formation of oloers (varicose ulcora). 





The r^ons most 
ly involved are Uie sabcnti^ 
neons venous plexuses of th« 
leg and thigh ; the pelvic 
veins, particularly in thfl 
neighborhood of the rectum, 
and the veins of the BpermaU 
ic cord (varicocele). Bai^l/ 
we observe phlebectasia o( 
the subcutaneous abdoiuinal 
veins, which develops in cod- 
sequence of the collateral eir- 
cnlation in thromboBis of tha 
inferior vena cava or of tha 
[wrtal vein. Quite exoeptdou- 
ally we may observe true vari- 
ces at the base of the toogti^, 
in the cesophagua, and in 
the small intestine, whero 
these formations sometimea 
assume almost the chacaotaa 
of angiomata. ^^^H 

FULEBITIS. iNFIAVMAranHH 

THE Vein. 

The most dangerous forn 
of disease of the veina is in- 
fections septic phlebitis, 
which as a rule extends from 
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fieri pheral organs, aach as infected woimds and 
puerperal eiKlometritis, or from neiglil>oriuK struo- 
tures to the vessel wall, e.g., from suiipuratiou of the 
middle ear, with caries of the petroiia portion o£ ' 
the temjKtral boue, to the dura mater of the base <^ I 
the skull and the transverse sinus embedded in it. 
Sinus thrombosis after suppuration of the middle ear 
has a tendency to extend centrally to the jugular vein; i 
in one-fourth to one-third of all cases it may termi- 
nate in recovery with or without operation; often, 
however, purulent lept^imenlngitis supervenes. Sej^ 
tic phlebitis resembles iufectious processes of tho 
connective tissne in general ; the wall of the vein is 
usually infiltrated with pus, discolored, rotten, and 
friable ; the intima becomes rough and uneven, as if ■ 
corroded. Very soon thromlxjtic deposits are super- 1 
added, forming septic tkrombo-phlebitis. In such a 
case the thrombosis is of Becoodary occiurence; oq 
the other hand, a throinbas which has arisen in some 
way or has beeii tr»ii8i)ort«<l in the circulation may 
produce a secondary disease of the wall of the vein, 
phlebitis. When such infectious thrombi of periph- 
eral origin enter the circulation, metoetatio embolio 
abscessea result. 

A betugn and prodactive endophlebitis is obaervod 
in tlie organization of thrombi, when a coonectivo 
lisBue rich in cells gradually replAoes the coagulated J 
oonstitaente of the blood. 

Thbokboms ok the VEDJa. 
(Plate 13.) 

The formation of thrombi in the veins ia freqaentlj 
observed, oither as secondary thrombosis in ooni 




IW XTLkS or PJCmOLOeiCAL avatdict. 

tM viA panetal kncna, Hoeh sb injuries »n ^ !&■ 
fc»»mioo of ttwTUMel iraD, txmon omnmonlj aa 
ptiBM? aalodidionoaB doomboms, which ooodtb tt- 
peoaltT in drfecttn drcnlatifHi. in the deT«If>pinent 
of TKKns, and as tim mansmie fonn. 

Xuaentc and aotoehthoDois thmmbosiB ooodtb in 
Uw lai^r v^KKH tnmks of the lower extremitiM »n^ 
in the siDoees of the dma mater. Any ijimiaao or 
pivxiefls that cwoan heart hilnre either rapidly or 
sk'wl;', saeh as acute and sabacate febrile infectioiiH 
Jhamm <w flnse aaaodated with ff^hATJa and Anemia 
t.tf»iv*UKua, chronic taberculosis, chloroeia, the vari- 
oa» aowniias, and the poerperiom), greatly favorB the 
vWwI>.>itm«nt of m araa m ic thrombosis. [Die first be- 
fnnnii^ of a thrombos nsnally forms in Uie interior 
(^ th« Taliv«: the small thrombos, originally parie- 
tal. jHiklaally heonues obetmctim by enlacing in all 
dirwtiivta. As the thrombos extends centrally from 
Miialler into larj^er Iwanches, it is a frequent oc 
mmniv fk^r it K> project like a cone into another 
TiM»e>l anil thus to act with reference to the blood 
cvTTVQt as a pamtal thrombos, from which smal- 
W iw lai}wr paiticlee are easily detached and 
oarrie<,1 as emboli in a c«ntnl direction; in this way 
MuK^lism of the pabn<»iaiT arteries oooasionally 

Aftor a variable length of time venoos thrombi 
nltlloT)^1 different metamorphoee« ; they may become 
»MV»n»«Hi by "^y I'lf « prodnctive endophlebitlB, or 
wv «iV ^»^*^*^^■o (.vulnU di^int^ration (poriform aoft- 
on)n);^, (.vutraotiou, discoloration, now and then also 
t^ftK-itittition (formation of j^hleboliths). Soch plile- 
Ktliths ar« sometimes discovered aocidentaUy in the 



ililated veDoiis brancLea of the ntenis, ^ 
toDeam, and the lower extremities. 



DISEASES OF TUE SPUIEN. 

The capsule of the spleen tukes part in numerous 1 
affeotious of the peritoneum, especially iuflaiumatory 
processes — fibrinous, purulent, and adhesive peri- 
splenitis. Adhesions of the capsnle to the Burroaud- 
iug organs (diaphragm, omentum) are observed with 
{^articular frequency. 

Besides these liave beet) found, usually associated 
with ptitholo^ical processes of the splenic tiaane, 
milky patches and nodular thickenii^ of the caj^ 
siihi, which are npt to l>e membranons or almost oar- 
tila^inoua iu older subjects with chronic enlargement 
of the or^ftn. 

Primary idiopathic diseaises of the spleen are far 
more rare than seeoudary affections, which are ofteu 
present in the form of swelling and inflammatory 
hy iwrjilasia (engorgement of the spleen) with many 
infectious dtseimeH (sepsia, typhoid fever, malaria, t 
tnlierculosia, and syphilis) and with circulatory dis- 
turbancea (acute and chronic congestion). 

The weight of the normal alpeen vnriett between 
140 and 160 gm.=:5 and i>} oz. ; length, width, and 
tliicknras nieaHnre reepectivoly 12, 7, and 3 cm.= 
4Jx2JxlliD. 

Arnte hiflammalory irr in/ectioiiH hyjifrplaitia of the j 
spleen (parench^mataiu spletntvi) ia of hioiaiitogeaons 
ori(;in and is explained by the rfile played by thta 
organ aa a blood filter for organized and chomiiul I 
noxm. BoKiden, tlie «pWn taksH np the <letritn8 ol J 
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the red and the broken-down wliite blood corposeln,' 
especially in septic blood infection and in certain in- 
toxications (with potiissimu chlorate) which cause a 
rapid disintegration of the red corpuscles w-itb bicmo- 
globineemia and hjemi itjlobinuria. In acute infec- 
tious splenitis we find the organ enlarged to two, fonr, 
or five times the normal ; the cajtsule is tense, the polp 
of a broi^Tiiah-red color ; the consisteDce is diminished, 
sometimes pnltaceous, almost deliquescent, and the or- 
^au is full of blood; this is the case in typhoid fever 
(280-S00-700 gm. =10-17f-'25 oz.), pyiemia and septi- 
ciemia ('350-300-700 gm.=&-10i-25 oz.). aothras. 
acute and snbacnte tuberculosis (170-220 gm. =6-8 
oz.). In fatal croupous pneumonia, acute infectjoua 
splenitis is found in more than two-thirds of all 
CAses, especiall.v often in the stage of gray hepatiza- 
tion, in which there is an active regeneration of the 
cellular elements of the blood (leucocytes) in connec- 
tion with the enormous loss of blood (acnte hpunoiv 
rhagic pulmonary exudation). lu typhoid fever the en- 
larged spleen often contains circum8cril>ed, dirtj^ Kray, 
necrotic foci, separated from the surrounding tissue by 
a demarcating suppuration ; these proliably result fnym 
the local stases and the necrosing effect of thp potlio- 
genic specific t,yphoid bacilli deposited in the spleen. 
Chronic hyperpliwliv epleiutie is characterized by in- 
creased firmness of tlie parenchyma, by proliferation 
of the connective-tissue elements. This form is found 
especially in the splenic aneemia of children, in con- 
genital syphilis,* and in malaria. 



■ Tho spleen of newly born chiUiren lisi mi sverage weight of 
ft-10gm.sl99-lM gr. : In congeniul syphUls It Hses to I5-SS, 
«*enubtghwiIOOgm.=j. 1. St"/ 
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Chronic splenitiB is also found in a specially char- I 
JtcUiritttic type iu Jenkaaznia (wplouic (orm), iu which 1 
the organ may be enlarged to t*?!!, fifteen, or more I 
times tlie normal and attain the volume and consist- 1 
ence of the liver; the color is a more fleshy red, the | 
L'onaistence firm, the tissue bloodless (Plate 14). 

Numerous variations are presented by engorgement 
rif the spleen, which is oliserved, especially in the sub- 
acute and chronic forms, in many circulatory distorb- 
ancAs (diseases of the heart, lungs, and liver). Id , 
the initial stage the spleen apjtears enlarged, particu- 
larly iu thickness, is full of blood, dark cyanotic in I 
color, tlie framework is increased, and the cnusi8ten<« \ 
finu (cyanotic induration, Plate IC). When tlie i 
nous hyjieriBmia has lasted a long time, soroetimea I 
for years, e.ij., in cirrhosis of the liver or vah'uW | 
disease of the heart, the cousistence increases stead- 
ily, the blackish djirk color l)ecoines more intense, J 
the capsolo is freiiuently thickened, and finally atro- 1 
phy i)C+!ur8, usnally assiwiated with shortening of the J 
organ (atropine engorgement of tlie spleen). 

Among thi^ circulatory disturbances the aoqneliP of I 
embolic occlusion of the arteries — emboUc in/arcHona I 
So called— occupy a prominent place by reason of their I 
frwiuency. Bimikrto the kidney, the ariarial system I 
nf the spleen is arranged on the type of tt-nuinal n 
taries ; hence iu emlxjlic occlusion of the branches of 1 
the splenic artiirics lliere is no corresponding colhit- I 
eral ciroolatiou, but infarctiouH form which present 1 
i^lifTerent tyi^ee. We distiiigiii»ii uniemic infurctionfi, I 
when by reason of the local ischiemia early coagula--! 
tion ne(!roBiB and decoloration of the affected segmenkJ 
develop; these iufarctioiw are of a pale yellowishf 
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oolor, sharply demarcated from Uie sanoniidiiig tis- 
ane ; tbej are wedge-ahaped, tlie base being subpaii- 
toueal, the point diieoted toward the hilus of &» 
Bpleen ; the ooclnded vessel is to be looked for in tiie 
region of the point. The benign embcdio in&iotiain 
are more rarely hemorrhagic in quality and differ 
from the Borroiinding tissae by their dark bzownish- 
red color, greater firmness, and a certain dryness 
In the further course there is a gradual contraction 
of the infarctions, a cicatricial retraction of the affected 
part, and finally we find as the residues of the arterial 
occlusion only whitish fibrous cicatrices which extend 
to a varying depth into the parenchyma of the spleoi 
and sometimes include orange-colored, cheesy, anJ 
calcareoiiB lemaius of the cicatrized tissue. Such be- 
nign infarctions occur especially with subacute and 
chronic endocarditis of the valves of the left heart 
and with ulcerative and thrombotic endaortitis. 

When the emboli are of infectious origin, e.g., in 
septic mycotic endocarditis, thei'e is besides the local 
ischeemia and hemorrhage an early purulent diainte- 
gratioD ; the yellowish-white purolent foci with their 
red areola are visible through the capsule of the 
spleen. The metastatic abecessee range in siEe from 
a pin's head to a walnnt and larger; the entire OTgsQ 
is considerably swollen ; a secondary purolent peri- 
splenitis and peritonitis may be superadded. 

Tdberculosib of the Spleen. 

Aside from tuberculous disease of the capsule of 
the spleen which forms jtart of tubercalosis of the 
peritoneum, tuberculous processes are found rather 
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freqnently in this organ. In general we distingnisli 
two forms: (1) Acute miliary tuberculosis of the 
epieen as a local plienomenon of general miliary 
tuberculosis. In this form ttie organ is considerably 
fiularged, soft, moderately filled with blood, and dark 
brown iu color; the ]>arenohyma is sprinkled with 
exceedingly numerous, barely visible nodules. The 
latter are gray and translucent, often yellowish, 
opaque iu the centre, and differ especially by this 
last-named peculiarity from tJie Malpighian corpus- 
cles, which they otherwise greatly resemble, (2) The 
tuberous, more subacute or chronic form containing 
tuberculous foci, which is most frequeut in children 
(Plate ir>. Fig. b>. The lesions often a]>pear isolateil 
as solitary tubercles iu the form of yellowish cheesy 
patc^hes ranging in size from that of a hempseed to 
that of a ])ea or a cherry ; their marginal zone is more 
gray and gelatinous and slightly injected; iu many 
instances the larger patches result from the coales- 
cence of several neighborii^j; nodules, i.e., agglom- 
erated tubercles. 

Syphilomata (gummata) of the sploon, m the form 
of irregular dejtosita of a yellowish color and cheesy 
consistence, are leas common. 

Kenplasms of the sjileen are also rare; now and 
then carcinomutoas or sarcomatous nodules of meta- 
static origin are found. 

Among the degenerative processes which are local- 
ized by preference in the spleen, amyloid degenera- 
tion occupies the first rank. Iu Imth forma, the dif- 
fuse and that confined to tlie Alalpighiaii corpunoW, 
the spleen la markedly enlarged ; Iteuides, in the for- 
mer variety tho organ is ^rm, liglit rt^l or <lark rv-d 
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DISEASES or THE LTXFHATIC GLA^Oia 

Tii^ Irsi^iaac ^mdAs are. as it vei«, fihen for 
&e =ikTf>-paza6itw ^etms of iaf evtion and f ca- foniga 
bnbes^ hxh d vbxh peaetiate from the peripAia; 
b|T VST <iif th« lymph chatmels. Thos, for instftiMe, 
due penbcv^ocLuiI Ijuphado glaods ctmluii invftri- 
aUj panifW of £>ix<t and carticn whidi have entered 
du\Ni^ (be intan pnfaDonaiy tiaBoe, and afteg- tattoo- 
ii^ ol dbe forearm vith oimabar particles of the same 
pifm«it are present in the axillary g^**"*" Tw thft 
ease nf nameiv>as infections sobetanoes, e.^., the 
bacilli of tuben^aloeis. typhoid fervr, anthrax, pyo- 
genic foD^. the poisons of syphilis and gonorrhtxa — 
the parenchyma of the lymphatic glands coDStitntea 
a fniitfal field for the colonization and moltipUca- 
tioQ of the ^rms: in like manner the lymphatic 
glands participate Beoondarily, almost vithoat ezc«p- 
tiiHi, in camoomatoos disease of peripheral organs. 
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The lymphatic glands, similar to the ttpleeii, react 
very promptly to infectious imtkological processes 
and to such as are prone to metastasis from periph- 
eral organs, and are of the greatest imi»rtance to the 
physician in forming a diagnosis. Bosides these fre- 
quent secondary and metastatic pathological proc- 
esses, there are also idiopathic primary infections 
diseases of the lymphatic glands, especially those of 
a taberculons nature, in which the germs pass through 
apparently normal organs or such as are prone to in- 
flammation (muoous membranes, pulmonary paren- 
chymal, reach the lymphatic glands, and multiply in 
them ; thus we often observe, especially in children, 
primary cheesy tuberculosis of the glands of the neck 
or of the interior of the thorax. Particularly in the 
case of tnbercnlosis, but also in a number of benign 
inflammatory processes, we may note a characteristic 
difference in the predisixisition with resiH>ct to age; 
while in children, esijecially the debilitated and poorly 
nourished, such diseases — both primary and second- 
ary — of the lymphatic glands are extremely frequent, 
Itersons of middle and advanced age are far leas liable 
to them. 

The accnronlatiou of foreign bodies in the form of 
particles of soot and carbon (authracosis) is foinid 
almost reguhirly with advancing age in the jierihron- 
chial glands at the root of the lung. At first we see 
the slaty-black pigment in the reticular lymph sinus, 
then in the cortical folliclem, and finally scattered 
through the entire parenchyma; in men of middle 
and advanced age these glands in a condition of oo- 
thracosiM are usually quite black or slate-colored and 
than uormal. When other heavier and mora 
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dangerous kinds of dast, minerai or metaQio big- 
meUts, reach the gland tissne together with csrboa*- 
ceooa particles, a chronio indurated inflantmatiai 
reanlta ; on section the glands are firm, almost stcnji 
and cre&k onder the knife. Slighter grades of infil- 
tration with gritty particles which are associated wift 
anthracosis are freqnent and can be determined ts.- 
actly onl.v by chemical analysis of the dry sabstuce. 

iHFLAmUTIOK OF THB LtXPHATIC QtASOm, 

Lymphadenitis. 

We distiuguiah acute and chronio forms of lymi^ 
adenitis, pumlent and tubercolons inflammatioiis. 

In acate inflammation the glands appear mote cr 
less enlarged, injected, jnicy, fnll of blood, and of a 
medullary consistence. The hyperplaatio swellii^ ii 
followed either by resolution or in the case of moie 
intense procesBes by parulont d^^eration of the 
gland tissue, the formation of an abscess. The lat- 
ter again may heal by inspisaation and abeorptaon, 
or it may involve neighborii^ structures or the atin 
and break, or it may caose larger abscesses, purulent 
inflammation of the cellolar tissue anrroimding it 
Inspisaation and caseation may also end in oatoifiaa- 
tion, and many partial or diffuse calcifications of in- 
ternal lymphatic glands accidentally discovered at an 
autopsy should be interpreted as the residues of such 
purulent processes. 

Chronic lymphadenitis usually develops slowly; 
the enlarged lymphatic glands are htixd and the pa- 
renchyma nhon's a connidf^niblo increase of the retic- 
ulum with corresponding loss and atrophy of the 
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lymphoid cellalar elements. At lust the glaad con- 
sists of firm fibrous tissue, i.e., it is in a condition of 
chronic induration; this alterution takes place par- 
ticularly in the bronchial and mediastinal glands !□ 
conaetiaenoe of aiithracosis, chalicosis, and siderosis. 

TUBKBCTTLOSia OF TBE LYMPHATIC GlANDS. 

Tuberculosis is probably the moet important and 
at the same time an extremely frec}aent disease of the 
lymphatic glands. 

Tuberculous lymphadenitis occurs as a primary 
affection — esfjeoially in cliilihen and young iieo])Ie — 
or secondarily with primary tuberculosis of the lunga, 
intestines, bones, and jointa. The glamht are en- 
liu'gei:!; on the cut surface we seo comparatively sel- 
dom tme tubercles scattered over it ; more often the 
glaud st^ms to contain irregular cliet^sy foci, recog- 
nizable by their yellowish-wliite color and their dry 
and brittle consistence; sometimes partial purulent 
disintegration is likeM-ise i>reBeQt. In a more ad- 
vanced stage the enlarged glands are cheesy through- 
out, yellowish in color, and the lustreless cut surface 
resembles thut of a raw potato. In tlie form of a 
primary tulierculosis this glandular affection occurs 
with B{>ecial freiinency in the cervical glands and in 
those at the I'oot of t)ie lung, more rarely in the ab- 
dominal gliinds; it constitutes the anatomical sulistra- 
tum of latent glandular tulwrciilosis. which clinically 
is largely comjirised under the collective terra " scrofu- 
It'sis." Tuberculins is of the cervical lymphatic glands 
of children and youths develops with or without pro- 
ceding primiiiy uffoctlou of the periplierul organs; 
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for instance, eczeoia capitis, otitis, rhinitis, 
tivitdti, keratitis, blepharitis, pharvogitia — allot 
cUrooic iniianuuatory processes which are ^h«rwU« 
izcKl by rebelliouBiiees, long duration, and maAet 
tcoddticy to relapse. Such primary afiecticais m^ 
also be altogether abseut, just as cheeey tnberealofiii 
of the broQi^hial glauds iu children and yoaths, whoM 
pubnoDar; pareuchyiua is perfectly uormal, is oRd 
met with. Id similar c^ses the tabercoloos vin 
may pass through the mucosa or the long timi 
without leaving a trace, but, finding iu the pares 
chyma of the lymphntic glands, conditiou» faToraU 
to its increase it produces a primary glandular tnbei 
culosia (cryptogenic infection). While on the on 
hand the gland takes the {)art of a filter, on the otba 
hand the tuberculous virus extends by preference li 
neighboring glands ; owing to the blocking; and occln 
Hton of normal lymph channels there results freqaentl] 
also a retrc^H'ade (paradoxical) centrifugal transpop 
tion of the tubercidous virus, and thus are formed, M 
it were, cheesy bundles of glands the size of a hen'i 
egg and larger. Latent glandular tuberculosis, e» 
l>ecijilly about the root of the luug aud in the medt 
astinuui, is extremely common in children betweei 
the first aud sixth year of life dead of »oine otbed 
disease. By a regiouary spread from snch glandi 
secondary miliary tuberculosis of neighboring organ 
often results ; for iuatauce, we sometimes observe es 
t^jusion to the luogs from the intrathoracic glandl 
(retrograde npread of the virus), or to the pleorst a 
tlie pericardium ; also from the mesenteric and retro 
Ikeritoueal glanda to the peritoneum. Besides, er*> 
sion of vessels (pulmonary veins) may cause 
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penetratiou of tuberculous ciieeay t^liUKlulai* f'wi 
into the blood circulatiou, i.e., lii^matogeiieous tiuto- 
iufectioD with the development of general miliary 
tubercnloBis or of a metastatio tuberculouB basilar 
meningitis. 

EtioloKically, glandular tuberculosis of children 
{tuberculous scrofulosis) is to be traced to intestinal 
infection by the food (tho milk of tuberculons oows) 
and the occidental swallowing of infected material 
while crawling on the tlotir oi' to infectiim by the air. 

Altogether different in their causation from this 
form of glandular tuberculosis, which is freijuent in 
the children of tuberculous parents, are certain forms 
of subacute, aubchrouic, and chronic glandalar swell- 
ing (benign, non-tuberculous form of scrofulosis) 
which, while occurring in snbjects of the same age, 
has no connection with tuberculosis and whose course 
and termination (in the worst cases suppuration, ab- 
scess formation, and external opening) are as a mlc 
favorable. 

Secondary tuberculosis of the lymphatic glands ia 
tre<iuent in children and young persons, but much 
rarer in tuberculosis of older subjects. Anatomically 
it resembles primary glamlnlar tuberculosis; aft^r a 
certain length of time the glandi^ are always enlarged 
and contain more or leas Hcatt<'red cheesy foci. Both 
primary and secondary glandular tuberculosis may 
Utrminate itt spontaneous recovery' by calcification of 
the caseous masses. In children the abdominal lym- 
phatic glaude, especially the meseutorie, retroperito- 
neal, portal, and epigastric, are sometimes enor- 
mously eolorged oiid cheeey (tabea ueseDtorica). 
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NBOFUSHB of TEX IiTHFHiTIO Ql^ASOB. 

Ab primary neoplaBinB we find lymphomalk and 
aarcomata ; the former are ofteo with diffionUiy^ diatai- 
gnjalied from eimple hyperplasia (in lenkssnuA). 

Malignant lymphomata is the term applied to 
tnmors characterized by rapid growth and a oertaia 
malignancy ; in their clinical ooazBa they belong to 
the lympho-sarcomata. 

Chronic hyperplasia of the lymphatic E*'*^"'1 t with-. 
ont associated lenk^mic disease of the blood is also 
largely described as peetido-leaknmia (HodgUn's 
disease), or when accompanied by grave aiuemia m 
amemia lymphatica; the relation of this affection to 
splenic ansemia is still rather obecoie. 

Besides round-celled lympho-sarcoma, primaiy 
fibro-sarcoma and spindle-celled sarcoma are oooa- 
sionally observed. 

Among the secondmy and metastatic new forma- 
tions of the lymphatic glands carcinoma oocnpiea the 
first place. In caucerons disease of peripheral or- 
gans, cellular elements are almost regularly tnu»- 
poried by way of the lymph channels into the nearest 
lymphatic glands, where they lodge and increase. 
The entire process is to be retarded as a hind of 
anto-transplantation, in which infections germs may 
possibly play a part but are not absolutely essentiaL 
If we were to concede their activity from a theoretical 
jKtint of view, they could be transported only within 
the cells, since metastatic carcinomatona i^ifftHR^ of 
the lymphatic glands, like metastatic disease of other 
organs (ItuigB, liver, etc.), always i)ennitB the reoog- 
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nitiOQ ot the same epitheli&l elements as those of | 
the oTgan primarily affectett. Caneerons lymphatio J 
glandfl are always swollen, the cut surfa^'e 13 often 1 
medullary aud whitish or grayish- white in color; I 
SometimeB we also find retrt^rade inetamarphoses of I 
the carcinomatous proliferations, such as fatty degeu- 
eratiou, softeuing, necrosis, and hemorrhage. Ah in I 
tuberculosis, the lymphatic glands retard the spread 1 
of the cancerous disease, at least for a time. Owing 
to the blocJiing of the [ihysiological channels, collat- 
eral and retrograde passages may develoji and thus 
again give rise to metastases; in this manner, with 
uterine carcinoma, after wclusioii of the retroperi- 
toneal and other glands the iuguiual or meseoterio j 
lymphatic glands may be found in cancerous degener- j 
ation. 

Very rarely, excepting in lympho-scaroraa and me- I 
lanotiu sart^ma, we find metautatio sarcomatous die- 
ease of the lymphatic glands ; metastasis in sarcoma | 
is effected by preference tliruugh the btood-vesaela. 

DISEiBES OF THE THYROID GhAiTD. 

The thyroid gland is an organ which is indispen- 
sable to life, especially during the developmental ^le- 
riod; it is a true gland, whose epithelia furnish a si>e- 
uiSc secretion (tLyroidiu) that is distributed through 
the lymph chauiiels. When formed in excess or when 
its efflux is im]>cded, the secretion accumulates in the J 
gland follicles iu the shape of colloid masses. 

Extirpation of tiiv thyroid gland is Ixirne by soma 1 
aniraald, it is saiil, without danger to life, while doga f 
sncctunb. In man, after complato removal of tho 4 
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Bland and after ceasation of its fmictton ctenm 
degeneration, mj^dema, and «u-hexia staimipriv 

olprl™,. 
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■elopail, about lik« iliwe or ■ lia]r ■!. 
rapidly after a relspalDK attack of u 
aulopBj showed Eooiplpte absfluca of 1 
iti«ltia wltb moderate ImpKcBtlon ol 
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■Dil dyspDcea. TUe 



1 neK*tl*e 



The patient had lulTered from hli elKhUi jett with a IblckaalnK of tha 
neck doe lo a coHre the ■!» of a flat, wblch cauaed (reac dripoiBa uid 
djuphacia. In h» C.ielfih year— eitleen yean before the fatal teriiiina- 
lloD— the Boitre naa oompletel]' removed. As early as tix inoBIba after 
tne operalion the relatloui of the patleot obaarTed a diminution of bli 
loental acMiliy; the boy, formerly bright and cheerful, became quiei. 
t. Ailde from thecbaOBH Id dlcpoaltloB 



evidsn 






grow, wlille the dnelopmeiit of [lie bead proceeded normally. On lear- 
lug school (at the age of fourteen> the patient waa usataaa for a trade or 

decreaaed acuity of bearing and tIhIod was notable. 

resnlt; when tlie gland ia extirfmted from young ani^J 
mals (lamI)H oud kids) the seqnelte are dwarfed grow 
and cretinoid degeneration.* 

Tlie Bymptoma of cachexia strumipriva (Fig. 4) be- 
gin very gradually several montlis after tlio jiatieuts 
from whom the gland has been removed by o[>enition 
have been discharged and the wound has healed, -J 
The preservation of email remnants of the gland, c 
the ]>re»enc.e of accessory glands occurring in morel 
than half of the cases, suffices to prevent thv cachexia. T 

With refi-rence to the normal relationti of the thy-' 
roid gland it may bo remarked that it rapidly in-l 
creases at the age Itetween eleven and twenty years* 
(the perii^Ml of puberty), about trebling its size (froml 
12-36 gm. =185-555 gr,). lu men the normal thy-j 

* Tliu recent niniarkuble rofliilu of Uiymid fMiling (d patlot 
wbose ibyroid glood iHiihwtit or destroyed bjdegonoratiTeproe-' 
eawB show tliat the nominl glnnd prodiiixis a gpuciSc subitaQco 
(ili)roid[ii) which Is uecessary to Ibc prescrvatlou of heitlth and 
'if fijiidnmuntfil tiriportnnce eipiTcially for tbo prnp<rr |>«TfonDH)co 
o( tho oervbtsl funcUana, 
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roid ^and (34 gm. =609 gr.) is BCHaewhat larger th w 
in -women (30 gm.=463 gr.), probably in Immcnj 
with the greater body weight oi the tarmet. The 
average weight in adolts ranges between 36 and SO 
giD.=:S55 and 771 gr. Inflammation oi the nonnal 
(thfroiditis) or of the enlarged gland (Btnunitia) is 
not freqnent; the infections form Bometiiiiea occdib 
in ooimection with typhoid fever and diphtheria. 

EHIABflKHKNT OF THE ThYBOID OLUID. StBTTM-a qb 
GOTTBB. 

An enlarged thyroid gland is very frequently f oond 
in persons after pnbertj-. In subjects between the 
eleventh and fiftieth years, dead of various distttses 
in Maoich, the thyroid gland proved to be enlarged 
in nearly one-fourth (twenty-three per cent) ; in those 
over fifty, in more than one-half (fifty-six per cent). 
Women suffer from goitre more freqnestly than men 
(influence of pregnancy?). 

The majority of obeerveis inclode every enlarge- 
ment of the thy roid gland among the neoplasms tinder 
the head of adenoma — a view which seems to be based 
neither on histology nor on pbysiolc^y; most of the 
enlarged thyroid glands are to be classed as true 
hypertrophies or hyperplasie. 

In hyi>ertrophy of the thyroid gland (strama pa- 
renchymatosa sive hri>erplasttca) the oigan appeam 
uniformly enlarged, as much as double and treble the 
normal ; in color, consistence, and minute stmotuTe it 
corresponds exactly with the normal gland. The en- 
largement develops slowly, and when moderate causes 
hardly any disturbance. This group inolndes cent- 



THTROID GLAND. 



117| 



genital goitre, wliicli is observed now and then in I 
newly boru children, the lateral lobes of the gland at- 1 
tainiug the aize of a walnut and larger. 

Diffuse (int^rocinous) lulenoma of the thyroidg 
gland is characterized li,v tibundaut formation audi 
de])ositioD of colloid material and by round-cell iiifil-' 
tration of the supporting tinsne. When in this alter- 1 
ation of the glandular substance there is an accumu- 1 
latiou of larger colloid masses in the form of glossy, 
gelatinous spheres and drops, the condition is known 
as colloid or gehttiuous struma; either the entire 
gland or some of its parts may be thus affected. At i 
the same time there is fre^iueotly a tendency to the'd 
formatioD of cysts (cystadenoma, Btmma cystica);! 
the gland follicles filled with colloid masses becom- 
ing dilate<l into cysts containing not only colloid and 
gelntinons but al»o, when large, a sanguineous fluid 
of a dirty brciwnish-red color (struma cystica hiemor- • 
rliagicji)' The cyst wall, which is sometimes identi— j 
cal with the capsule of the gland, is tliickened, ofteuf 
hard, stiff, and jiartly calcifie^l.' 

With abundant develupnieut of vessels, which evea-l 
in the normal gland are charitcterize<l by their Bi^sftfl 
and calibre, the variety known as straroa vaaculoaai 
results : with i>redominauce of the arteries, stmiiia 1 
anenrysniatica ; with that of the veins, stnima vari-i 
cosa. 

\Vhen marked proliferation of the interstitial coD-fl 
uectivo tissue is chiefly at fault in the enhurgement dm 
the gland, wtruma fibrosa or fibrous goitre reBultajf" 
the soft glandular parenchyma with a moist lustre iam 
replaced by a firm fibrous mass. The depositioDl 
of lime sultfl in the older effnaioiu of blood or i 
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the iadnnied fibmu pazta giw xiae to atraBU 

ealoTtlosa. 

All these Taritms Eoims idat' be oomfained in cliffw- 
eat ways; thm we vaj find fibioiM loHioiilar foniH, 
CTsiic goitie with oaloareoos depooite, eBmdaam cl 
blood — osoally d^neDerative forms of goifae. 

The adeooid neoplastic nature of goitre is bandea 
clearly manifested by those forms which are knmm 
as nodular and are characterized by the faot thai the 
enlarged gland contains circnmsoribed nmnd nodnlea 
of different size (from a pea to a cherry and ereoi half 
a hen's egg) and lighter ctdor, ocmsiatiDg of embvy- 
onal glandular tissne. Such glands are nuwi fre- 
qaently found in yonng Bcbjecta. 

When of long standing, the Tarions forms of goitn 
often attain a large size, that of a fist and even a 
child's head. In such a case they exert great pres- 
sure npon surrounding organs, especially the tntcbea, 
which is narrowed, thns impedizMt respiration *"d 
causing a tendency to dyspncea. Lateral compres* 
sion of the trachea gives rise to the so-called swtnd* 
sheath form of the latter. 

When the growth is downward, the stromoua mannnn 
penetrate behind the manubrium stenu (stnima sob- 
stemalis), where the room is limited, so that the lower 
segments of the trachea are aerioosly compressed «tm1 
grave disturbances arise. Sadden death, osuallj by 
arrest of respiration, is not nunsnal in the larger forms 
of goitre. 

The enlargement of the thyroid gland is at times 
associated with hypertrophy of the heart and exoph- 
thalmus (exophthalmic goitre) ; this pecoliar symp- 
tom complex, which is combined with numerous other, 
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especially tiervouB diaturbances, is also known as Base- \ 
iIow'b nr GraTea' disease. 

In soine parts of the world goitre occi 
cally rfith great fref4aeDcy. In its degenerative forms I 
(filjrocystic goitrej it is often associated with creti-. 
iiisni, stunted growth, and pronounced pliysical and I 
mental defects. The same condition also develoiw 
within a few years after complete extirpation of the I 
thyroid ^land in young subjects, in the form of caf I 
cbexift stramipriTft (Fig. 4). 

Aside from senile atrophy, which is rare, we occa- | 
eifiunlly observe atrophy nt the thyroid gland due to , 
nnknown canseB ; it is followed by a simitar condition 
tw in ciM-hexia stnimipriva (mysfeiieraa atrophiciim). 

Mali^ant new formations (struma maligna) de- 
velop with special fretjuency in the eularge^l thyroid 
gland; carcinoma more rarely than nmud-celled sar- 
coma. Within a few months the t;land attains a large 
size and by pressure and constriction nf the trachea, 
larynx, and cEsophagus terminates fat:ilt.v. 




DlBeaaes of the Heapixmtory Orgtatm. 

1. DISEASES OF THE NOSE. 

HemorrhageB from the nasal mnooaa occnr fn- 
qneiiUj' in connection with nloeistiTe and other in- 
flatnmations, as a rasnit of injoriefi, neoplasnus, the 
hemorrhagic diathesis, and infections diooanoB (ty- 
phoid fever, influenza). 

Inflammatory processes of aU sorts are often ob- 
served npon the nasal mocosa, more freqaentty in 
children tlian in adnlta; acate, sabacate, and chronio 
catarrhs with chiefly sero-mQCons or pumlent secre- 
tion. Acute infections catairhs in partionlar have a 
tendency to extend downward into ibe pharynx, lar- 
ynx, trachen, and bronchi. 

Secondary forms of uaaal snppnration are some- 
times observed in connection with pomlent isflain- 
mation of the accessory cavities or with caries of the 
cribriform bones. 

Among the serions forms of rhinitiB are eryeipela- 
tons and phl^monons inflonunationB of the mocoos 
membrane; they develop from erosions and nloera- 
tioufl and extend by preference to the cntis and snb- 
eutis of the face and head. 

Ozffina (rhinitis atro]>hican8 foetida) is character^ 
ized by a secretion which rapidly dries into crusts " 
and furnishes a good culture medium for miciobefi 
eajiecially those of decomposition (mixed infeotion) - 
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owing to their great increase fetor results and the 
macous membrane atrophiea in consequence of con- 
nective-tiasue contraction. The jirocess is observed 
chiefly in scrofolooa and dyacrasic, more rarely in 
healthy subjects ; occasionally it apreails to the naso- 
pharynx and the accessory cavities of the noaa. 

Tuberculosis of the uasa! mucosa is rare in its 
ulcerative form; it is secondary and difl'ers in no way 
from tuberculous affections of other mucous mem- 
branes. The ulcers are usually irregularly round 
and have an eroded bottom ; a rarefying osteitis of 
the adjoining bones, together with necrosis and the 
development of the micro-organisma of decomposition 
may be superadded. 

Diplitheria of the nasal mucosa is observe{l nt times 
secondarily iu diphtheria of the pharynx ; this disease 
is localized pre-emiueHtly in the nasopharynx, the 
anterior half of the uose being in a condition of puru- 
lent inflaramatiou, which inrolres also the maxillury 
cavities and the cells of the cribriform plate of the 
ethmoid bone. Owing to the associated enlargement 
of the pharyngeal tonsil, the swelling and exudation 
often cause cousiderable stenosis aud oi^clusinu of the 
nasal canal. In some infectious diseases (scarlatina, 
measles, and typhoiil fever) there may be a similar 
affection as in the jiharynx and larynx, in tlie nha))o 
of a necrosing (diphtheroid) rhinitis, which probably 
ia invariably duo to infection with streptococci. 

Iu syphilitic ozroua we tilwervc, along with catar- 
rhal inflammation of the mucosa, ulcerative and dtv- 
Htmcti>'e processes which spring from the origiually 
cellular and gummous iuiiltration of the mucous mem- 
M, of the iwrichuudrinm, or of the {)eriofiteam. 




ISS ATUB or PATB<HU>eiCtA£ AVASntT. 

On the septnin oloersticnBi aze mat witii in flw !;>■ 
of furrows pusiiig in a kxigitodiiuJ direotiin. Ik 
];nxx!e8s extends by prafennoe to the bosMB ci fln itp- 
tarn, espeoi&U? the tarlanBied. bodies; owii^ lo fti 
accompanying rarefying osteitis the affeolad !»■> 
acquire an almost wormeaten appearuioe, tiie faridp 
of the nose and sometimee the entire bomy faamewtik 
of the noee is depreesed. In scnae oaaes these an B 
addition tdceration and deetrooiion oi the extend 
soft parte, wii^ defecte in the tissiiee aromid tiie Ui- 
trils ; perforation into the oral oavity after fl mtni n ii M 
of the soft and hard palate, i.e., oloft pnlate, may h 
observed occasionally. In syphilis of the nose ■!■•■ 
lar affections of the maooas membrane of the «» 
pharynx are frequently found. 

Neoplasms of the nasal mnooea are in the laqi 
majority of cases of the connective-tissne liype; poG" 
poid adenomata are more rarely observed. FcdypoU 
fibromata are nsoally very vasonlar (ai^o-flbrranata), 
or very soft, joicy, oedematous, and with a gelatiiMMa 
lustre, I'.e., myxo-flbromata. Now and then titej an 
multiple and represent transitions between pol^x^^ 
rhinitiB and true neoplasnui. These tomtaa, bii^r 
described as nasal polpyi, are attached particalady 
to the extremities of the middle torbixiated, to tin 
roof and the external wall of the nose, and in the far- 
row between the inferior and middle turbinated bod- 
ies. In some cases the surface is more uneTen and 
raspberry-like. 

Hard fibroma, fibro-Barcoma, sarcoma, and oand- 
uoma are rare; the latter sometimea extends from the 
oxteruul akin to the nose. 
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S. DISEASES OF THE LARYNX- 

The infiammatorj' processes of the larynx comitiR 
under observation are rarely primary but more ofteu 
secondary. luBammatinus of tlie uaaal and pharyn- 
geal mucosa extend by contiguity to the larynx and 
trachea (r.f/., descending croup), and ou the other 
hand iuflammafory proceRses from the bronchi and 
trachea are propagated into the larynx (ascending 
processes). Besides, catarrhal laryngitis occurs 
symptomatic^Uy in acute infectious diseases such aa 
measles, whooping-cough, typhoid fever, and small- 
pox. 

The anatomical alterations in acut« and chronic 
catarrhal laryngitis resemble those of inflammation 
of the ni neons membranes in general. 

Chronic laryngeal catarrh occurs eRpecially in 
ilrunkards, in connection with pulmonary tnlwrcu- 
losis, and as a result of habitual overesertioo. A 
special variety of chronic inflammation is hy{)er- 
plastic laryngitis, which canseH papillary prolifera- 
tions (jiachydermia vemicosji), particularly on the 
mucous membrane between the arytenoid cartilages 
and at the posterior end of the vocal cords, where 
larger papillie are normally present, 

Dipiitfirritw and CroufMiun /.(ir;;«<)'i(M. —Croup and 
diphtheria of the larynx are found most frequently in 
idiopatliic diphtheria of tlie pharyns. The crou|>ous 
inflammation (Plate 19) cansea the formation of a 
yellowish-gray or whitish false membrane, which 
covers either the inner surface of the whole larynx or 
only some of its [lartM; the ttiliulnr membniue often 
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extends to the trachea and the lari^er brouchi. Thfl 
mucous membrane is BWoUen, injected, and aaiu- 
times contains scattered hemorrhaKes ; tlic epitlt^ 
lium is necrotic. In other £Mise« we observe aloB(E 
with the formation of croupous deposita spots 0(1 
dull gray infiltration of the mucous memliraue, espe- 
cially on the vocal cords; also superficial and dwp 
eschar formation which terminates in ulceration. 

Diphtheroid laryngitis with dnal ulceration i» i4k 
served in about twelve ]»er cent of all caseH of typhoid 
fever; the ulcers sometimes extend down to the car- 
tilage with resultiut; perichondritis; asoally they 
occur in the third week of the disease. 

Acute erysipelatous inflammation of tbe niuctma 
membiHoe (Plate 21> and submucosa occurs Dowai^ 
then primarily in persons in previous good ht 
This dangerous affection, which may cause suf 
death by stenosis of tlie larynx, is largely and 
loosely descrilied as acut« cedema of the ylottis. 
ondarily we meet with inflammatory te^lema of 
larynx and the adltua (aryepiglottio folds) in noi 
ous inflammatory and ulcerative processes of tbe 
organ and of the fauces, in angina Ludovici, in 
vertebral abscesses, etc. In rare cases we 
phlegmonous laryngitis with extensive pumlent 
tration and great swelling of the mucosa ami sub- 
mucosa, now and then in connection with a similar 
affection of the pharynx (iiharyngo-laryngitis). 

Ulcerative laryngitis is occasionally found 
sequel of chronic catarrh or associateil witli it; 
ulcers are shallow, superficial, and more like erodif 

Ulcerative tuberculous laryngitis (Plate 30) 
in about one-fifth of all cases of chronic pulmoi 
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taberculosis. The ulcers begin as a rule in tbu region 
of the posterior point of attachment of the vocal cords 
and gradually extend downward; after tlie perichon- 
driujn is destroyed the cartilage may become ne- 
croBed. The ulcers look eroded and pale; at the 
bottom and the maryius yellowish-white nodulea ore 
sometimes visible; the margins are usually markedly 
tumid and coufliat of ]>roUferated e])ithelial masses. 
B«cent ulcers are stuiUow, the older lesions deeper 
and excavated. The bealiug of such ulcers is cer- 
tainly quite rare. Tuberculosis of the larynx arises 
by way of intrabronchial and intratracheal auto- 
infection, from transiiortatiou of the infectious bron- 
chial and pulmiiuary socretiou; the stagnation of 
portions of the spnta in the depressions of the larynx 
favors the local infection. The rarity of laryngeal 
tuberculosis iu children prolmbly depends <m the 
lesser frequency of cavities in tlie luugs and the more 
rapid course of the disease in youuK subjecto. 

Syphilis of the larynx occurs either in diffuse 
[latches of infiltration of the mucous membrane (mu- 
cous jiatclies) or in the form of excuvated uluers, 
locatet] usually (m the vocal cords, at the posterior 
wall of the larynx, and on the margins of the epiglot- 
tis. The ulcers have a lardaceoux, yellowish- white 
bottom and tumid margins ; along with them we occa- 
sionally find flat nodular guuiniata, irregular cica- 
trices, [lurulent t>erichoudritiit, and necruais of the 
cartilage. 

NEorLAaus of hie Larynx. 

Tlie neoplasms of tlie larynx (polypi) belong in the 
largo majority of coses among tlie i^ouni-ctivo-tissae 
tumors. Their sites of predilection are the true vocal 
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oords and their anterior conuniasare. Tlw faift it- 
Telopmeut cuu often be traced to 
mations and locai eroeions Boch as form 
basis. Tbe tumors here in qoeation 
frequentiy papillary filnom^a aad. fniilliiliiai^. 
whieh constitnte more than one-h&lf, 
thirds of all laryngeal tamoro. Their 
mcose, nodular, or Tillons, corresponding to &> 
papillary hyperplasia of the saperfici^ layen of As 
mucosa. A second gronp of laryngeal tninoo il 
formed by the nodular fibromata (fibroma taberosm^ 
which coDHtitute about one-fourth to oue-Uiird id d 
polyjii; they spring from the deeper oooDectiTe-tiMM 
layors of the mucosa and are seated chiefly <m tti 
true vocal cords. The rest of the polypi, about ow> 
ti«utli of all cases, are simply mnooas polyi» and 
oysta (mxyo-fibroma and adenocyBto-fibroina). 

MiiliKUnnt tumors (saicoma and caroiiioina) an 
very nire as primary formationa in the larynx; oar- 
cinomn sometimes developa from the papillaiy vf^ 
thelioma wlioii of long standing. Seoonduily aad bj 
«ztenHi<m from the surrounding stmotaree laryi^Ml 
caroinoina occurs occasionally when the primaiy focv 
of diseaHe is in the pharynx, the base df the tbt^Wt 
the uwophagns, and the thyroid gland. 

TKACIIBA AND BKONCHI. 
The trat^liPK usnull>- particii>ates in the varioaa dia- 
(tiuw'H of tho larynx aud the bronchi; especiallj in in- 
llniuiuatory pi'oct«Hes the larynx and trachea an 
largely affected coiucideutly — for instauoe, in oroap- 
ous laryng<t-tracheitia in connection with diphtheria 
of the pharynx. 



DISEASES OF THE RE6PIRAT0RT ORGANS, 



137 



Erosion aud necrosis of the trachea are now and 
then caused by an aueuriam of the thoracic aorta, also 
by cancer of the cesopliagiis; in the former case the 
, result is a sudden hemorrhage (rom the jwint of rup- 
ture of the aueui'ism ; in the latter case, fetid bronchi- 
tis aud inhalation pneumonia. 

Injuries of tliu trachea are usually caused by opera- 
tion (tracheotomy) or are of accidental origin, e.if., in 
attempted suicide nben incised wounds oi>en the 
trachea. When lori^e vessels are injured at the same 
time, large masses of blooil enter the trachea and may 
cause asphyxia, and when the cesophagus is alao 
wounded food particles may pass into it. Under 
normal conditions the Hmaller tracheal wounds beal 
by the formation of a linear connectiTe-tisBue cica- 
trix ; sometimes a fistula remains behind. 

Stouoaes and deformities of the trachea result most 
frequently by compression from without, e.g., by the 
formation of abscesses in the neigblxirliood, by fuiea- 
risms, and in the majority of cosoh by enlargement of 
the thyroid gland, which causes tlic uwnrd-sheatb form 
of stenosis of the trachea (Figs. 5-15) ; also atrophy 
uf the cartilaginous rings, or tlieir connective-tissue 
metamorphosis, Besides, the lumen of the trachea 
IH occasionally diminislied aud occluded by uihale<) 
foreign boilies, more rarely by syphilitic cicatrices 
uud intiltiatious which cause strictures situated at 
times above the bifurcation. 

Tuberculous ulc«rs iu the trachea are of compara- 
tively rare occurrence; sometimes they are ezt^nsionK 
from the mucosa of the larynx. They corresimnd iu 
the main with the altemtioQS in the larynx or form 
multiple, closely crowded, lenticular tlefects iu the 
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Figs. &-15.— Strumoufl Stenoaei of the Trachea.* 

Fio. 5.— Bword-aheath form oanmd bj simple eolarKemeni of both lifca 
of the thjroid jcland, the traohoA being In median p^mttlfm, 

Fio. 6.— Unilateral compreosion of the trachea hy goltie of one Ma 

Fig. 7. -Spirally curved Bword-oheath form iM^n^ f^ bj f minMoirtM rf 
the trachea from both aidao but at different levela. Ooltie of oMdMH 
ffize. 

Fio. a— Spirally curved sword-abeath form; rnmprnilun by a vay 
large right-sided goitre with aimultaneoua marked backtrard devdopoA 
thus compreasiDg the trachea from the riKht and behind, while a 
lobe farther down presaea upon the trachea from tlie left anteriorly. 

Fio. 0.— Spirally curved sword-sheath form ; a bilateral retro-ceaoBfti 
large goitre, irregular prominences of which, directed toward the 
have produced the spiral form of the latter. 

Fm. 10.— True sword-sheath form, produced bj uniform itnlatytnwt* ^ 
both lobes of the thyroid gland, the trachea running a median coana 

Fig. 11.— Sword-sheath form; produced aa in Fi|c. 6. 

Fio. 13.— Arc-like curved sword-sheath form; both lobea of tbattoisii 
being nearly equally hypertrophied, but the right lobe hu d 
more deeply toward the trachea. 

Fio. 13.— Irregular compression of the trachea by an enormous 
ma of tlie thyroid gland (struma maligna). 

Fig. 11.— Double compression of the trachea; in the upper part fnntki 
cricoid cartilage down, from in front, both lotiea and the isthmus wen 
much enlarged, the right lobe extending far forward and eausiiiff tta 
upper compression ; farther down the trachea appears bent In froa te 
left by the left lobe of the gland. 

Fig. 15.— Sword -sheath form, unilateral compression; the rijriit fobtrf 
the thyroid gland the size of a fist, the left that of a walnut. 



mucous membrane, which is at times markedly in- 
jected and diffusely inflamed. 

"VNTiile the larger bronchi normally and pathologi- 
cally resemble the trachea, the smaller and thin- 
walled bronchioles participate in most of the affec- 
tions of the pulmonary tissue. 

Inflammation of the bronchial mucosa (bronchitis) 
occurs as a primary and idiopathic affection or sec- 
ondarily as a socpiel and concomitant of pulmonair 
maladies, in acute infectious diseases ; also in connee- 
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tioD widi aadiac t 

ofu affections d tfas bent mad ite iiliia, i 
qneuce of whidi a congMine hrposHiB d 
Mfieciallr when the eOnx nki ^ IbA ] 

imfieded. 

Acnte bronchitiB ma; be loembaBd m Ae 1 
Hmalkr bronchi and is foond in all poaaifali 
tioait, from the milder forms I 
itmctfon HMrretion to the u 
alniiirlaiit, tbick, creamy or gieenisb-Tdlow ■ 
(hUfiiiuinhina). When ezpectotation h 
fliniit, iiM ill fMuem of debilitated patienl 
or vnry osrly age, the bronchi are found fiUed wiA 
ynllitwigh-white pnralent eecietion; when, afts- &e 
ptitmoiiary iisrenclij-ma is divided and the cot s 
in viirnfiill}' Hcraped, light preesore is exerted i 
tlin tiKHUo, the medinm-eized and smaller 
niv» nxit Uf jmrnlent jilngs whicli are easily sec 

OJiniiiio bronchitis in extremely frequent in c 
of till) [iiiliiirmnry parenchyma (tabercaloeis, emphy- 
miitiii) ntid (if the heart (congestiTe bronchitis). Tiab 
iiiiuioUH tnoiiihnine, which is generally swollen, is ci 
n liriiwiiiHli>rud color and the snrface is covered with 
bnigh tiiuoo-puruleut masHes; when the process tei^ 
luiiiittoH ill iitniphy of the macosa, secondary bzonchi- 
(wlmtin HciiiititiinnH follows, 

(Iniiijioim i>r Qbrinous bronchitis develops either 
ilnwiiwunl ill (Hiiiii«otii)ii with the same inflanunation 
(if tlii> trmthoa and liir.viix, or iu the inverse direction, 
itpwiinl, ill ('niti{>ouH puenmouia. In the lomen of 
Uiit lirniiiOii, wlumn inucnaa la greatly swollen and 
nxlilHiiiHl, ant hdUiI or tiitinkr branching coagola of 
u iHkle yellowish or grayish-white color, which can 
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often be drawn out entire if some care in exerc-ised. 
The Bsme diaease occura now and then in an appar- I 
ently idiopathic, chruuic, and relapsing form. 

Diphtheritic neorosii^f bronchitis, with the forma- | 
tion of necrotic hemorrhagic foci, ia rery rarely ob- I 
served in grave cases of pharyngeal diphtheria. 

Fetid or pntrid bronchitis develops either simulta- 
neously with pulmonary gangrene or follows it, es- 
pecially after the inhalation of foreign bodies liable 
to decompose (food particles). This variety also 
ooours secondarily in bronchiectasis, in which the 
conditions— the accumulation of bronchial secretion 
in the dilated bronchi — favor the deposition and i 
pro[)agation of the germs of decomposition. In the 
worst cases fetid hruuchitis causes now and then & I 
fatal broncho-pueumonia or else general septiciemia ' 
or s<?ptico-pyiBmia. 

Stenosis and occlusion of the bronchi {broncho- I 
stttuosis) results in the smaller bronchi from inflam- 
matory swelling of the mucosa or from the accumnia- I 
tion of pathological products such as pus, mucus, 
blood, serum (pulmonary (Mlema), and finally from 
the inhalation of foreign bodies, such as shirt buttoiia, 
cherry pits, fragments of Ikjuo, etc. Foreign bodies 
])enetrate more freiiuently into the right than into ■ 
the left bronchus, becAose the former passes in a 
direction more nearly vertical and constitutes mord I 
of u direct continuation of the trachea. When the 
foreign l>ody is freely movable or but loosely im- 
liactcd, there is danger that a fit of coughing may 
jiropel it into the glottis with death from n8|ihyxia at 
a late iwriod. Foreign-body bronchitis may lead to 

tttunonio processes that may tenmnate ffttuUy after 
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^Hiaiofiis of the broachi, especially those deroid of 
cartilage, may also !» due to presBure (compreBsioo 
of tlie lung hy a pleuritic exudate or by hydrotborai), 
Ui tlie effect of an aortic anenrism or of lymphatic 
Klands wliicli have become abuonaally enla>$^ by 
carcinomatous, sarcomatous, or tuberculous diaeaae. 



, Dilatation of the Bbonchi (Bsonchtectasib). 

1 (Plnlc 33,) 



nucooa 
e ou^^l 



The dilatation of the brouchi is either diffuse, vben 
the bronchial tube ia found nniformly dilat«^ for rou- 
siderahle distances, i.e., cylindrical brom^hiecttutia ; 
or the dilatations are more circumscribed, fusiform, 
sat^culated, or rosary-like, with iiiter%'eiiiug constric- 
tions. True broncliiectasis is inveated with a raucous 
membrane having normal ciliated epithelium 
hnmchiectasis is the condition in which the 
connected with the lumen of the bronchi ar 
partly covered with ciliated mucoid membrane, whiki 
another portion corresponds to real cavities reenlting 
from necrotic disintegration of the pulmonari [lan^n- 
chyma. The causes nf bronchiectasis are manifold 
and often hard t<i determine from the anatomical titicl- 
ings. Id general, chronic changes in the walls with 
alteration of the vital qualities (elasticity and con- 
tractility, atrophy of the muscular coat) following 
upon chronic inflammatory processes play the prin- 
cipal role (nutritive disturbances) ; nest iu order 
mechanical influences, the air pressure beiug 
increased at freijueut inter\-als ; finally dilatatiou 
Ma due to contraction and coudeuaatiou of tlw 
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rounding pulmonary parenchyma (hypertrophic bron- 
chiectasis, Plate 22), to the traction exerted by the 
gradually expanding pulmonary tissue during the ab- 
sorption of a pleuritic exudate upon the peribronchial 
connective tissue, upon the connective-tissue sheath 
of the bronchus. Besides, accumulated exudates ob- 
viously favor the dilatation of the bronchi, while the 
distention in turn of course hinders the prompt evac- 
uation of the secretion and favors the accumulation of 
muco-purulent inflammatory products. In the ma- 
jority of cases, particularly those of which primary 
changes of the walls form the main cause, the wall, 
especially the cartilaginous and glandular portion of 
the dilated bronchi, is atrophic (atrophic bronchi- 
ectasis). With reference to the localization it may be 
remarked that the inferior lobe is more frequently the 
seat of bronchiectasis than are the upper and middle 
lobes ; at the apex of the lung bronchiectases of slight 
extent (from the size of a i)ea to that of a cherry) are 
more frequent in connection with indurated and cica- 
tricial processes (apical tuberculosis). Broncliiecta- 
sis is usually associated with intractable chronic 
bronchitis, and occasionally we observe the develop- 
ment of a fetid bronchitis with a tendency to fatal 
general infection (septicsemia) . 

DISEASES OF THE LUNO. 

Among the circulatory disturbances of the lung, 
one of the most frecjuent and im])ortant is venous or 
congestive hypercemia (Plate 23). This develops when 
the efflux of the blood from the pulmonary veins into 
the left auricle is interfered with (in valvular defects 
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of tbe left heart and in heart failore), and leads £isl 
of all to a dilatation ot the capillarr network (capil- 
lary ectasia). The capillarie« are marketllT 
reeembling Tarices, and project deeply into the a 
oil ; at the same time there are a condensation of I 
pubuonary framework and wideointf of the aepiL 
The increased capillary pressure caoses continoal dta- 
pedesis of red blood corpnsclee, which change into 
granalar and liqnid hsomatoidiu. The latter is de- 
tKMited in the pidmonary stroma ajul particularly in 
the alveolar epithelia and leucocytes. The latter aiv 
Qtetimes colled heart-lesion cells, because their oc- 
> Iq the septa indicates leeious of the heart 
1 pulmonary congestion of cardiac ori>^. Owing 
» the euonncms acciunalatton of the maty brown 
lolonng matter in the pulmonary parenchyma and 
a associated fibrillary hyperplasia of the stn^ma of 
the Inng, alterations develop which are ku<:iwn as 
"brown induration." In the higher gnides of tJie> 
condition thp lung is of a rusty color, in the tniti 
stages more reddish-brown, and of a firm c 
as a rule the bronchi are in a state of chronic cats 
(congestive catarrh). ^^ 

I Another form of venous hyi>erH3mia is the hypt^ 
ttatic variety which is often met with in the i>osterior 
b>d inferior segmeJits of the lung in cases of enrdiac 
veakoGHS, of prolonged agony, and of i^rmanent dor- 
■al position of the patients. In thia vital hypitstatiU 
the aflfected portions of the lung apjiear overfilled 
with blo(xl, of a dark brownish-reil color, water- 
logged, and the coulaineil air is correHponilingly di- 
minished ; the jtassage of tlie blood into tlie air spams 
E the lung and thence iute tin- brouchi is ofleti ( 
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■ervbd. TLiu liypostatio li.yyienemia occuiiiunftlly re- 1 
aalts iu pueuiuoiiia (liyjToatatic puctumouia), wliea the ] 
tiflsiie exhibits a spleen-like cousistence. Fust-mor- ' 
tetu hypostasis, a cadaveric phenomeoou, shows the 
above-described changes in a minor degree ; this form 
is found in a most chara^taristic ty])e iu aubjeuts 
whose death was sudden and when a prolonged period 
of time intervened between the deatli and the post- 1 
mortem examination. 

PCLMONABT HeMORRHAOE. 
Hemorrhages iuto the pulmonary tissue may be of j 
traumatic origin, such as stab and gunshot wouuda 
or estruneous bhint force acting uixm the thorax; ' 
when the pulmonary pleura is injured at the same 
time the blood is efTuaeil into the pleural sac (heemo- 
thorax), aud may also enter the bronchi, where it is 
mixed witli air, becoming frothy and bright leH. 
Effusions of blood iuto the luug occur alt^o from tlie ' 
erosiou of larger vessels iu ulcerative and necrosing 
iuflammations of the organ, e.g., pulmonary tubercu- 
losiii and gangrenous prot^'enses. Blood which reaches 
the smaller bronchioles and pulmonary alveoli by \ 
of nspirution from the upper air passages or from a 
cavity usually causes multiple dark brownish-nsi fi>ci 
which are not sharply demarcated from tlie surround- 
ing tiasue. Non-infectious pure blood penetrating 
into healthy luug iu the above-described manner 
causes desriuauiation of the (Jveolar i>[)ithelium, of I 
the epithelium of the GuetiL bronchioles, also au im> 
migration of leucocytes, sometimes aeeoudary i)eri- 
brouchitis, a proliferation of the interstitial conneo- I 
tivB tissue, and a kind of d(«<iuuni&tive pueumuuiu. j 
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When infected blood is effused into healthy or dis- 
eased portions of lung, various forms of inhalation 
pneumonia result. 

A special group is formed by hemorrhagic infarc- 
tions produced by embolism of branches of the pul- 
monary artery. These infarctions vary in size from 
that of a pea to that of a walnut, but sometimes they 
attain the size of a fist, so that they occupy the major 
portion of a lobe. Their shape is that of a wedge, 
whose point correspoDds to the occluded arterial 
branch, the base to the pulmonary pleura. The in- 
farctions, moreover, project markedly beyond the 
surrounding tissue, are firm in consistence, devoid 
of air, and blackish-red in color; the overlying pleura 
is generally covered with a delicate net^vork of fibrin. 
Not every embolic occlusion of the i)ulmonary arterial 
twigs causes the development of a hemorrhagic infarc- 
tion ; in cases of occlusion of the main trunks of the 
pulmonary artery and in extreme anaemia and weak- 
ness of the heart there is often absolutely no reaction 
in the affected vascular region. Aside from arterial 
occlusion of sudden origin, the occurrence of hemor- 
rhage, especially in the pulmonary capillaries and 
veins, is favored by increased cardiac blood pressure, 
such as exists in vah-ular disease of the left heart, in 
degenerative conditions and exhaustion of the heart 
miLscle. This is the explanation of the fact that hem- 
orrhagic embolic processes are observed wdth special 
frequency in a lung that is in a condition of chronic 
congestion, of brown induration. As a rule it is pos- 
sible to demonstrate the primary thrombus which 
forms the starting-point of the embolism in the right 
ventricle or auricle or in the distribution of the po- 
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ripheral veins. When a primary tlirombus cannot be 
found we must remember tliat it is possible that an 
antoclithonouB marasmic thrombosis in the course of 
the branches of the palmonary artery may likewise 
oauBd the development of infarctions ; finally the pri- 
mary thrombus may also have been completely swept 
away without leaving a trace. 

When the embolus is infectious, it acts not only 
mechanically, interfering with the circulation, but it 
causes along the distribution of the occluded artery n 
circmnscribed puruleut inflammation, the fDrimitioii 
of metastatic abscesses, which are usually nmltipUt 
and subpleural in their location and ^ive riso to H(H^ 
ondary purulent pleurisy. Such jmlmouarj' alMrtwHi>H 
constitute the anatomical substrntuni of eiiib<)li<^ hi>i>- 
tico-pyismia, such as may develop, for iimtiinci', in 
connection with infeGt«d wounds or with Hi^ptiu puiT- 
peral metrophlebitis and terminate fatally. 

(Edeua of the Li:n<i. 

(Edema repreaeuta a very frc(|uniit anomaly of lhn 
pulmonary tissue and occurrt in varinuH fnnim luid 
gradations, either diBtribut^nl uniformly hvit buih 
lungs or confined to isoUbtd n^giinm, im|i«riall.v Ihn 
posterior and inferior jmrtioiiH of tlm luiin Jift*'r llii» 
horizontal dorsal position has Imomi h>ng iiiaiiilniiiKil 
by the patient. The titwuc appcnrH moro or Ichh 
water-logged, with corresiiondiiig diiiiiiiulion of thit 
contained air, the weight in incri'iiw'd, ihn foiiHiHl*<tii-ii 
in the higher gradcH is doughy and aliinMt nMnmbling 
that of the spleen, tho voluimi in auguituiU'd; thii win- 
tained blood varies— iu uMletna of v»ry rapid iliweliii>- 



138 ATLAS OF PATHOLOGICAL AKATOVT. 

ment it is usually increased, in forms of slow onset it 
is reduced and sometimee ahnost nU. In the latter 
case, iu cedema of slow development (chronic oBdema), 
the fluid escaping from the cut surface very abun- 
dantly on slight pressure is not frothy but contains 
only sparse air bubbles. In the most pronounced 
cases observed in valvular disease of the left heart 
and after prolonged agony, in which states transi- 
tional to desquamative pneumonia develop by reason 
of excessive proliferation and shedding of the alveolar 
epithelium, the oedematous tissue is very pale, frail, 
brittle, in a condition of gelatinous softening (pneu- 
momalacia)— a state which sometimes merges into 
gangrene in consequence of the extreme disturbance 
of nutrition and the lodgement of germs of decomposi- 
tion. The bronchi and trachea contain in pulmonary 
oedema a frothy, sometimes sanguineous matter (hem- 
orrhagic oedema). (Edema of the lung is due to vari- 
ous causes — in the form of collateral o^ema it pro- 
gresses pari passu with collateral hypersemia; in the 
neighborhood of inflammatory infiltrations it belongs 
in part in the division of serous inflammations. In 
the form of cardiac or congestive cedema it develops 
in valvular defects and exhaustion of the left heart; 
in another group of cases the oedema, usually associ- 
ated with hydrothorax, is a local phenomenon of gen- 
eral dropsy (eg,, in nephritis), or may be traceable to 
an alteration of tlio vessel walls. A decided influence 
of congestion and impaired circulation upon the de- 
velopment of oedema is shown most clearly by the 
frequent partial oedema in the posterior segments of 
the sujierior and inferior lobes following the horizon- 
tal position of the patient (hypostatic oedema). 
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Emphysema of the Lung. 

Pnlmonary emphysema presents two prinoipa] 1 
forms —alveolar and interstitial emphysema. 

Vesicular emphysema of the king, a chronic or- 1 
gallic afiTectioD of the organ, is to be clintinKQished T 
from acut« inflation of the limt; ; the latter reprosenta 1 
a fonctional transitory dilatation of the alveoli (ajve- \ 
olar ectasia) and generally results from increaHed in- I 
epiratdon and impeded expiration, bo that more air is 
inhaled than can escape during expiration. This \ 
acute pulmonary inflation (vicarious emphysema) 
occurs in numerous acute diseases of the lung, esjie- I 
cially in children, for instance, in capillary bronchi- 
tis, pneumonia, and atelectasis; it shows itself very I 
characteristicallj at the median margin of the long 
(marginal emphysema). 

In vesicular emphysema the lungs appear enlarged . 
and cover the i»ericardium almost completely. The 
longs do not collapse, have a puffy feel, retain the 
impression of the finger, and are diminished in 
weight. The enlarged pulmonary vesicles are visi- 
ble through the [ileura ; on close inspection it is seen 
Umt the larger sirnces do not consist simpl.v of dilated 
alveoli but that they have resulted from the conflu- 
fiuce of ocljoining alveoli caused by atrophy of the I 
septa. 

Tlie condition may be due to various causes. 

Mechanical emphysema, so called, is produced by I 
oftr repeated, prolonged, excesttive iuspiratiou and I 
prolonged expiration. The continuoits increased [ 
intm-alveolur prexiture causes greater t«usiou of tho I 
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alveolar septa and their compression from two ndeB; 
the associated tension of the TBacnlar neivodk {oo- 
dacee stretching and narrowing of the Teesels and 
impeded circulation. As a result c^ the ezaeaaiTe 
tension and traction upon the meahea of the iriirmln 
the latter are so mnch narrowed thai they finall; ad- 
mit the passage of senim only, which is insoffident 
for the nntrition of the vascnlar tissae. The capil- 
lary network becomes parti; obliterated, the epithe-* 
linm undergoes fatty change, the elastic elements 
give way and disappear ; in this manner is pioduced a 
partial erosion of the septa, the development of defeeta 
which enlarge steadily until at last two or more septa 
coalesce. The thinning of the septa proceeds pro- 
gressively with the increase in circomferenoe of the 
alveoli. This rarefaction and atrophy of the pulmo- 
nary framework, which is started by the obliteratiui 
of vessels, is bound to develop more rapidly and more 
easily in ill-nourished and young subjects in whom 
the nutritive and physical conditions of the long pre- 
sent a greater predisposition. This applies also in 
part to senile emphysema, in which the primary atro- 
phy of the pulmonary tissue without general enlarge- 
ment of the volume of the lung plays the main part, 
and in which a normal or slightly increased pressure 
is liable to change the insufficiently nourished pul- 
monary tissue in a manner similar to that described 
above. The ntatementa here made will explain why 
the pure form of mechauical emphysema — as it were 
a professiouiil affection — is found by preference in 
persons who subject their lungs to excessive, pro- 
longed, and oft-repeated stmin, e.fi., in the playing 
of wind instruments, in loug-continuetl loud speaking 
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anil Ht^reamiDK, iu lal.>orious musculnr exertion, forced J 
maroties, and iuordinate mouiitaiu ullmbiii^. 

A loii)j-6taiicliug bronchitis associated with impeded I 
expiration favors the development of emphysema, and I 
iaversely the obliteration of the pnlmonary capillaries ff 
oa'ises a disposition to circulatory disturbances in the '. 
bronchial mucosa and a secondary bronchial catarrh. 

Great imi)ortauce attaches to the sequelte of pul- 
monary emphysema upon the heart and the circula- 
tion. Owing to the obliteration of a portion of the 
pnlmonitry ca[iillarieB the bloo<l is dammed back in 
the pulmonary arteries, the pressure in the riglit 
heart rises, and dilatation and comi>ensatory hyper- 
trophy of the rit;ht ventricle and auricle ensue; 
finally, when the comi>eusatii>u is iiisufficieut and j 
the right heart flans— a condition which may be tha I 
cause of death — general venous cougestion results, ( 
Aa in rases of mitral stenosis we find evidences of j 
chronic congestion, namely, nutmeg liver, cyanoUo J 
induration of the spleen and kidneys, congestive ca- I 
tarrh of the stomach and intestines, moderate dropsy ; 
in a word, when a fatal termination results from pul- 
monary emphysema, the death is due to the heart, 
not to the lungs. 

Interstitial or interlobular emphysema (Plate 24) 
in alao ]>rodueed by the tearing of the alveolar walls | 
with tlie escuiw of air bubbles into the interlobular I 
connective tisane of tht> lung. Li the siibpleural con- j 
nective tissue and iihto u])ou the cut surface we ol^ j 
serve tlie air bubbles — usually from a pin's heml to u I 
hempseed in size— arranged like a string of beads. 
In some c^seti the air may extend to tho connective j 
tissae at tho root of tho Inug, to tlie mediastinum, 
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and thence to the sabciiticiilir tisBiie of the neck and 
the adjoining paits (sabcntaneoiiB emphyaoma). Ib- 
terstitial emphysema develops as a terminal conditian 
in consequence of intense dyspnoea^ most easily in tiw 
delicate longs of children, especially in diphtheria^ 
bronchitis, and pneumonia. 

Atelectasis. 

By the term atelectasis is understood a defective 
expansion of the pulmonary parenchyma; it may be 
found spread diffusely over both lungs (foetal atelec- 
tasis) or confined to single lobes or lobules. 

Pulmonary tissue thus changed is sunken, discol- 
ored bluish-red or ashy gray, airless, hard to cut, 
and resembles splenic tissue; atelectatic portions of 
the lung can be inflated from the bronchi, while this 
is not iK>sBible with the inflammatorily infiltrated and 
airless lung. The following forms are distingnished: 

Foetal or congenital atelectasis. This affects the 
entire lung, and total atelectasis of the newly bom is 
a sure sign that the child did not breathe after birth, 
i.e.y that it was dead-bom. In inanition with defec- 
tive function of the respiratory mechanism we find in- 
flated light red portions side by side vdth atelectatic 
segments. 

Acquired atelectasis residts from various causes. 
Pressure from without acting upon the lung produces 
compression atelectasis, e.g., when fluid or air accu- 
mulates in the pleural cavity (hydro-pyo-pneumo- 
thorax). In cases of moderate accumulations of exu- 
date only the inferior and posterior portions of the 
lung become airless ; when large amounts of fluid are 
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effused into the pleural cavity, the lung, retracted 
toward the root, changes to a flat cake-like mass, 
barely the size of a hand, which is devoid of blood 
and air, tough like leather, of a lead gray or slate 
color. The more recent the atelectasis and the 
shorter its duration, the more easilj' air again enters 
and r^estitutio ad integrum follows ; the longer the ate- 
lectasis has existed the more difficult becomes restora- 
tion to health, hence the early operative removal of 
the pleural exudate is urgently indicated. Pressure 
from without is also the cause of that form of atelec- 
tasis which occasionally develops about the anterior 
sharp margins of the lower lobes in abnormal and 
prolonged elevation of the diaphragm consecutive to 
excessive distention of the abdomen (tympanites, 
peritonitis). 

Obstructive atelectasis results from occlusion of the 
bronchi in consequence of swelling of the mucosa and 
the accumulation of secretion. Corresponding to the 
arborization of the occluded peripheral bronchi we 
observe most frequently at the sharp margins of the 
lobes depressed lobular, bluish-red, and airless 
patches which may coalesce and gradually occupy 
the greater portion of a lobe. This form is most 
common in infantile bronchitis. 

Symmetrical atelectases are occasionally found in 
the i)Osterior and inferior lobes of children dead of 
pharyngeal dii)litheria or whooping-cough. In these 
cases, besides the occlusion of the bronchi the changed 
respiratory mechanism may be at fault, since it leads 
to excessive expansion of the upper and compression 
of the lower segments of the lung. 
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Diseases Due to the Ixhalatiox of Dcst. 

Pth€Hmoni?con ij&is. 
rPIate 25. ) 

The adr spaces of the limg continoallv take up i«r- 
doles < *f 'last : a |M.^rtion of this passes out again with 
tL*:* ex:>Lrei^l air and the bronchial secretion, %n ^ a 
{^^rti<?n is retcuneil in the pnlmonarv tissue, being 
partly 6x<^l in the {>arenchvma, partly transported 
farther aL^ng the lymph channels. With reference to 
the T-iith* »v:enio influence of t^e several kinds of dust 
the f •U'wihi: iKnnts are of ini[>ortance : the quality 
and 'luantity oi the dast. the duration of the daily 
l>eritxl if inhaiatit^n. the fact whether the dust is in- 
sjured ci 'Utiuiii^u-sly or at intervals, and also the vnl- 
neral>ility rif the hinj^ and of the individual. Healthy 
hin^s are Iv^tter able to exi)el the dust a^ain, while it 
is more easily and in h^rj^er amoimts retained in di&- 
easeil orj^raus. 

The dust particles, which can be demonstrated 
micn>scopically and chemically both in the pulmo- 
nary tissue and in the i>eribronchial glands, are taken 
up by the alveolar wall and carried along in the juice 
and lymph current, either free or incloseil in phago- 
cytes. A portion is retained in the lungs, where it 
causes different j^atholo^ical j^rocesses. The dust 
deiKxsitod in the pulmonary tissue is partly intracel- 
lular, i^artly free, ^^^lile the alveolar walls as a rule 
show but little deposited dust, this is found more 
abundantly in the i)eri-infundibular, i)eribronchial, 
I)erivascular, and subpleural connective tissue. 
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The more imirartaQt ionan of pueamoDocoDiosis J 
distioguiahed are : 

1. Anihracosie, soot or carbon lung (Plato 26, Fig, I 
b), the most frequent form, Ih fonnd in uumerona 1 
gradations in the majority of persons. In the initial 
stages the lungs appear blackish discolored, jtartly in 
spots, partly in meehes; the pnrticles of carbon are 
very small, roundish, and almost regular iu the form 
caused by soot, while the particles of coal and char- 
coal are more irregulai' in shape, jagged, angular, 
pointed, and fretjueutly of considerable size (carbon 
or miner's lung). 

Tlie initial stages and slighter grades are called 
antbracosis simples, which is to !» differentiated 
fmm the marketl forms characterized by greater 
alterations in the pulmonary parenchyma, known as 
indurative anthracosis, tlie typical coal- miner's lung, 
oft^n combined with chalicosis (indurative authraco- 
chiilicnsis) . The nccumulatiou of soot and carbiin 
particles is usually greater under the pleura than in 
the inirenchyma; the ujiper lolies ore as a rule more 
markedly affected tlmn the lower loboB, but the infil- 
trutiou of tlie uiiex is uo greater than that of the re- 
mainder of the upjier lobes. The portion of both 
lol>cs situated close t^' the sj>iual column behind the 
hilos is generally also greatly infiltrated. The ad- 
joiuiug edges of the upi>er ami lower lobes usually 
show ati inttiusoly bluvk border ; the surfaces that do 
not touch the costal pleura ooutaiu but little carlxm 
in their subpleural portions. Id the pulmouorj- {par- 
enchyma tlie distributiou is ralluT uniform; indu- 
rated condensed jxtrtions aud those surroundiug cavi- 
titx exhibit oouully a more marked slaty discoloration. I 
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2. ChaUconB^ stone lung (Plate 25, ¥i^. r), iBfonod 
in workmen laboring in an atmosphere ohaiged wifli 
stone dnsty especially in stone-catters, millstone- 
dresseis, glass and diamond catters. To the same 
claBS belongs in the main also the inhalation of street 
dnst The mineral dnst composed chiefly of yri1i<iM»« 
and limestone grit irritates the mncons membrane of 
the respirator}' canal and the pnlmonaiy tissue hr 
more than do soot and coal dnst. In advanced cases 
fibrous peribronchitis and perivasculitis, now and 
then also chronic broncho-pnenmonia, result. When 
the injurious influence has been more prolonged and 
more intense, especially if caused by inhaled inego- 
larly angular and pointed particles of quartz, a dif- 
fuse disease of the pulmonary tissue, induratiTe 
chalicosis, may develop. In pronounced cases we 
find the pleura as a rule as rough as a grater, owing 
to the numerous subpleural deposits of fibrous nod- 
ules, about the size of a hempseed, which can also be 
felt and seen on the cut surface. 

3. Siderosi^, metal-dust lung, exists in several vari- 
eties—the red-iron lung (Plate 25, Fig. a), when the 
red oxide of iron, such as is used in coloring blotting- 
paper, is inhaled in large amounts for a considerable 
length of time ; the black-iron lung, when the ferroso- 
ferric oxide is inhaled. At first we find, as in chali- 
cosis, small grayish translucent .nodules, later firm 
fibrous nodules and tubercles which tend to coalesce 
and resemble in appearance the sole of a shoe closely 
studded with nails. Finally, in the advanced stages, 
a diflfuse cirrhosis results, which is especially char- 
acteristic by its intense rust-colored markings after 
the inhalation of red oxide of iron. 
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The most daitgerous effect upon tlie limg is evi- | 
dently produced by the dust of the ao-called Thomas | 
slag, which is extremely irritiitiug to the pulmouary ' 
tiaeue aud tends especially to cause typical, infeo- I 
tJouH, crouEJous pueumonia. 

A similar effect, though less serious, is produced ] 
by the habitual inhalation of vegetable dust hy [ 
workers in tobacco, cotton, wooden ware, liemp, ' 
Bar, eb-. 

All these siibstauces, particularly if mixed with 
pathogenic genus, readily cause bronchitis and iu- 
flammatory states iu the lung, so-calleil accessory ' 
processes, which nften occur after the iohalatiou of | 
mineral and metallic dust, when they assume the . 
form of catarrhal and croui>oua pneumonia and espe- 
cially accessory tuberculosis. The fact that with the i 
characteristic soot or carbon ]ung tuberculosis is ccm- 
(laratively rarely met with is ascribed by some authors 
to the specific (antibacterial?) effect of cnal; at all 
events the indurative and productive processes which 
occur in many conioses of the lung occlude numerous 
lymph and blood diaunels that otherwise would 
favor the spread aud metastasis of the tubercnlooa 
vims. 

On the other hand, the spread and progress of 
originally hitcnt aurl localizeil tuberculous processes 
in the lung are favored by the inhalation of the vari- 
ooii kinds of dust, while the healing and arrest of 
tuberculous processes are retanled. 
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LnumunoK or ihb loKa fPamnmanii. 

Oatarrkal Fheumoma. 
Lobnl&r Pnenmouia, BroiKdKKlftieamoaiia. 

Catftrrhal {menmonia prognaBes downwaid, «ari 
fogally, aiuce the iiiflammat<«r prooaas eoctendi fn 
the mncooB membmie of the Bmaller bronehi (mi 
lary bitinchitiH) io the oorraepanding h>biiIeB at i 
long. The inflammation attacks by pisfexenoe i 
inferior and poeterinr segments of the Inng; in 1 
aerated, light-red tissue we obeerre soatteied lofaa 
foci which are sharply demarcated from the emnia 
ing stmcturee by their dark blaish-red oolor tb 
firm and npleen-like consistenoe. The cut Bni&oe 
not smooth bnt marked by flat prominencee, aiaoe t 
infiltrated lobnles, which contain no air or only trw 
of it, are apt to project and differ from the anironi 
ing tissue by their color, at first darker, then lighi 
and the greater mass of blood they contain. ( 
scraping the cut Snrface while Bl^;ht preestire is ( 
erted upon the tissue, pings of creamy pos exude bt 
the divided finer bronchi. In the forther ootnBe ' 
notice on the cnt surface or through the pleura tl 
the central portions of the affected lobules in part 
nlar are somewhat lighter colored, sometimes speckl 
with grayish-yellow spots, corresponding to the coi 
menciug purulent disintegration which may advao 
to the formation of abscesses. 

When the process is more extensive the lobol 
foci may coalesce so that at last the greater porti 
of a lobe or the entire lobe shows aplenization (cc 
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flneut Inbular piteumonia). Tlie pleura aa a rule i» 
not involvetl or exhibitH at most the iiiitiiil stages tif 
a fihriuous iuUammation. The exudation is maiul.v 
purulent, sometim^n tliere are also small quantities 
of filirin auil tilveolar epitUelia in v&rjiat; numbers in 
the alveoli rif the diseased parts. 

The [Hithological features are less characteristio 
and somewhat obliterated iu the lower lobes wheu 
the process is associated with hypostasis and cedema 
(asthenic marasmiu puenmoula) ; frequently there are 
also jireseiit lobular atelectases the result nf occlusion 
of the bronchi. Iu the development of the disease 
various factors co-operate — imperfect exjiectoration 
of the bronchial secretion and its t^riivitation t*iward 
tbo dnei^er portions of the lung, some weakness of the 
respiratory mechanism, and reduced cardiac activity. 
This form of pneumonia therefore occurs by prefer- 
ence in children, in the aged, and iu niarasmic pa- 
tients, particularly accompauyiug diphtheria, scarla- 
tina, measles, whoopiug-itough, typhoid fever, etc. 
Tlie cause of the infection is chiedy the diplococcus 
of pneumonia, in alxiiit oue-hidf of the casfis tdoue, 
ill the otlier half associated with other micro-orgn^ 
uisms (bacterium cx>li, staph yhx^x^cus pyogenes au- 
reus, or streptococci). The process terminates either 
iu reooverj' nr in death, in which latter case purulent 
disintttgratiou (alisccss formation) or gtingreue reprc- 
H«nt unfavorable c^impHcntions. In rare caaes the 
ftxndation is slowly al>aorlH'<l or the prm'ees ends iu 
induration (interHtitial fibi»uH hibuhir pneumonia), 
with Utickeniug of the septa and of the interlobular 
trabecule. 

OkMoIy mlatetl to tho alMivt-ilwcriUnl form ii« iii- 



150 ATUS Or PATHtfUOlCAl. AVAlOlCT. 

halation pnenmonia, the Bo-called fozngu-body pwt- 
monia. This ia caused hj the penetiatian mlo tts 
bronchi of decompoeaUe Bolid or liquid food, of in- 
fectjoua matter from the month, and c^ nacntie 
masses of exndattoo or tiasne. bhalatian poemno- 
nia lihewise is found almost exciasively in tiw ii- 
ferior and posterior segmentB oi fbe lung; Hie initiil 
stages resemble those c4 broncho-pneimHima deaeribed 
above ; the infiltrated lobules, however, aoon ahow i 
tendeDcj to undergo gangrene and are oAennTe and 
discolored; the tisane beoomee friable and dii^ 
blackish ; in ]ilace of the pus we find ichorous fluid, 
the covering pleura is also im|Jicated, ue., pnmlod 
and saniooa ]>lenrisj result. Inhalation pnenmonia 
is observed especially in patienfa whose power of 
deglutition is impaired, in graTe forma of f^ver with 
clouded consciousness, in the insane, in Hiniwnm of 
the brain and its meninges, and largely also in pa- 
tients ted artificially ; it occurs, besides, when a car- 
cinoma of the ceeopliagos perforates into the t 
or bronchi. 

Croupous or Fibrinota Pneumonia. 
(PlalM 211 ud 37. ) 

This is an acute infectious primaiy i 
of Uie pulmonary parenchyma, caused in the majoritr 
of cases by the diplococcos pnenmonie (Fr&nkel- 
Weichselbsum). The exudation is cellulo-fibrinons 
and hemorrhagic; the disease is lobar, rarely lobu- 
lar, sometimes involving the whole lung, and associ- 
ated with pleurisy {pleuro-pneumonia^ and cronpons 
ascending bronchitis. 

Analogous to the clinical picture, the process shows 
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anatomically a typical course. lu the lieginniDg 
{first Rtat^e) the pulmonary tissue a|>pparH rich in 
blootl, juicy, swollen (engonemeiit, stage of engorge- 
ment), witb reiluction of tb» contained air. Aft«r a 
aliort time (one U^ two days) red hepatization follows 
(8««>nd stage, see Plate 26) ; the doughy and H]ilepn- 
like cousistenne changes to that of the Hver; the 
nffectetl lol^es are voluminous, heavy, airless, and 
browHisli-rwl in color; a rigid, cellulo-fibrinous, and 
liemorrhagic exudate i>eing efTnsed into the air spaces 
of the lung. The pleura is tense, the iwrenchyma 
rather soggy, the cut surface finely granular, since 
the alveolar plugs of fibrin project beyond the level 
of the cut surface, and on being scrajied with tho 
knife are visible to the naked eye as numerous jiarti- 
oleB like grains of sand. In serious and fatitl cAsen a 
thirtl stage follows almut the seventh or eighth day, 
i.f., gray liepatization (Plate 27); the red and brown 
wdor gives place tn a gra,\ tint, evidently owing to 
the rapid disintegration of the red bloml onrpuaules 
and absor])tion of the coloring matter. The tissue is 
still more juicy and friable; a creamy, almost pyoid 
finid in large amounts can be scrajied from the cut 
surface. In some cases there is a true xiuruleut iutiU 
tration of the aflFectetl pfirtions of the lung: rarely 
abace-ss formation and gangrene follow. The fatal 
iaimv. which occurs in about oue-fifth of all rases and 
almost withfiut (*!(ception in the stage of Ixiginning 
gray hepatization (from the sixth to the eightli tUy), 
is UBnally due to oligwrnin and heart failure. When 
recovery results, resolution aud absorption of thi> or- 
ndate begin on the Heveuth day. In that case normal 
cironlat'iry relations set in witit active rc^etioration of 
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thealTeolareinihdui; tibe eoagabifad auMaeB cl esu- 
date becoming pepfaMdaed aad iinflfli|^nim '■M? ^ 
geiieflttfcioii befrne alMorpliQB. The exudate ib gnid> 
nallj leplaoed wiUi air and at tiie end of the fluid 
week the lung again appeaxa rapatio of foncliaB. 
Only the total or partial adhesion of the layets ol Aa 
pleura (adhesive plenrisy)* which resn l ts from As 
aenie exudative, and generally sero-fibrinooa plea- 
riflv, forms a permanent residiie of the pleiiro-pneih 
monia from which the patient has recovered. Many 
forms of pneumonia preiaent from the start a peni- 
ciouH, more septic character when atrepfeooocci and 
Htaj>hylocooci are active in the xnrodnction of the dis- 
(ViHA, or the eases become malignant in their comae fay 
Hecondary mixed infection. In snch instances we find 
not rarely at the autopsy as incidental complications 
purulent iJeurisy, endocarditis and pericarditis, men- 
ingitis, and icterus (bilious pneumonia). A rare ter- 
mination is in induration and camification, t.c., the 
inflammatory infiltrated stroma changes into a tissue 
at first cellular and later fibrous ; the pulmonary alve- 
oli ai)i)ear filled with vascularized, bud-like vegeta- 
tions which spring from the alveolar framework and 
take the place of the fibrinous masses of exudate by 
way of Hubstitution. 

liesides idio|)athic croupous pneumonia we fre- 
({uently oliserve secondary and accidental croupous 
inflaniniation of the lung, in which numerous adhe- 
sions 04in be recognized, esx)ecially in debilitated, 
anipn)i(*, and aged i)ersons ; instead of the firm rigid 
lio]>atization only splenization develops, by reason of 
a defective fibrinous exudation. 
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Desquamative Pneumonia-. 

This form i» charncterized by tlie t&ct that the exa- 
dftte coDHiHts exclusively of proliferated anil desqaa- 
mat«d alveolar epithelia, anil in largnly olassed with 
catarrhal pnetituouin. The affected portions, uauallf . 
the whole of the lna|rH ur at least eutire loliea, are e 
lart^ed, increasf^d in weight, 8plet>a-lilce io cnneit 
flnce, and rather grayish-red in color. The esudate ■ 
escHpiug from the cut Hurfatw is teuocioim, gelatiuooB, 
sometimes ressmbliug frogs' simwu; the coatained 
l)loo<l 13 nsually moderate or small in aiounnt; the , 
pleura is not implicated. Tlie disease rarely occnmJ 
primarily, more often secoudarily, eij|>eciftlly iu coit-1 
uoction with chronic tedenm, with counestive con-] 
diti'iiis (desquamative twugestive paenmonia), 
acute miliary tuliercalosis, with tuberculous chroaia 
inflummatiou of the lung, now aud then with infi 
tioufl dineaseg (typhoid fever, pyioraia). This Ittt 
known tyj>e of palmonary inthvmmatioa wears ia 
absolutely pure form iu verminous ])neunionia of t 
domefltic uniaials, when the pulmonary pareiichyma 
is iavaded by large aurabers of the embryos of the 
strcuiKyli, whose np|>earance roiteuiblea tliat of the 
tricliinn;. 

dhnmir lii/eratitinl Pneutiiftnvt. 
Pulmonary ('irrhonis. 

This is a chrouic productive inflammation, iiHuallyl 
obnerved as the termination of various inflammutorjFj 
]>roce(wes. It largely constitutes a kind of i 
pletfl recovery, since there is dcveloixy] from 
stroma of inflamed portions of InuK a fibrutui | 
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liferation, a callouB and cicatricial metamorphosis. 
The affected parts api)ear more or less shrmiken, of 
a firm consistence, they creak under the knife, are 
airless, anaemic, and discolored to a gray or slatj 
black tint (slaty cirrhosis) according to the qnautitr 
of the deposited pigment (soot). In rare cases, es- 
|)ocially when the process has developed from croup- 
ous i)ueumonia, the color of the firm, conuective-tissae 
]>roiluct8 is rather whitish, reddish-white, or almost 
floHliy (induration, camification) ; the newly formed 
(V)nnectivo tissue is then intra-alveolar, starting from 
tlu» framework of the alveolar wall. Associated proc- 
osHos fnxiueutly fcmnd are bronchitis in all grada- 
tions, bronchiectases, and membranous pleurisy. In 
some ciwes wo can recognize even with the naked eye 
that tho connoctive-tissue dei>osits sjmng chiefly from 
tlio intorlobulur connective tissue, from the connective- 
tisHUo sht^aths of tlio vessels and bronchi (fibrous peri- 
vasculitis and peribronchitis) . In chronic inhalation 
of dust (clijilicosia and siderosis) extensive cirrhotic 
l)rocess<*s also develop often in the lungs. When 
caviti<»s an* asso(»iated with the usual slaty cirrhosis 
tho pr<K'oss is as a nile of tuberculous origin. 

TUBERClTiOSIS OF THE LUNGS. ^ 

(IMatf 28. Pigs, a and b: Plates 29 and 30. ) 

l^ilmonary tulx^rculosis occurs in three main forms : 
1. Ah iu*ut4> or subacuto disseminated miliary- tubercu- 
losis. 2. As tubori'ulous, usually recurrent fibrous 
orcluH>sy inflammation of months' or years' duration. 
3. As a mixo<l fiu-m, a miliary eruption of tubercles 
Ihuuk sui)enuldod to tho tulM^rculous inflammation. 
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Among the orgaus showing a predilectiou for tak- 
ing up and fixing tbe tuberculous viruB from without, 
the IuQK» occui>y tlie front rank; the tubercle bacilli 
enter the pulmonary alveoli with tlie inspired air in 
the form of dust. The predisposition of the lung tis- 
sue iH shown by the fact that the large majority of 
cases of human tuberculosis begins in tlie lung and 
almost lis u rule at the ajwx, the locus minoris resis- 
teutiie. This j>ecnliarity of the apex is most clearly 
evidenced by the numerous cases (about one-fourth 
of all adult iiersons who have not directly succumbed 
to tubercnlosis) of healed or healing apical tubercles 
(Plate 28, Fig. a) in subjects of different ages, dead 
of other pnJcesBes. As in ji^rHous who breathe air 
charged with bacilli all parts of the Inngs— as iu the 
inhalation of soot — take up about the same (juantity 
of virus, and, as pulmonary tnI)erculosis begins almost 
without esceptiou at the &[te\, we are juatifle<l in con- 
cluding that by far the greatest majority of thu germs 
of tuberculosis which reach the luug is destroyed by 
tiie physiological forces of the orgauism aud |>erishps 
either iu the pulmonary |>areuchyma or within the 
lymph channels. Of the many thonsauds of tnltercln 
bacilli which reai'h the lungs in the form of dust, 
therefore, only a few tliat fiud at tht^ ajx^s the oon- 
di^ons favoring their deposition and multiplication 
produce a local infection. 

This predisiMwitiou of the apex of the lung is due 
to several factors, nuuirly, defective function in habit- 
oal superficial respiration and stooping attitude, woak- 
D«« of the i-pspiratory muscles, cpistatic aud maras- 
mic anmmia in cardiac weakness and otigmmia. The 
ioaU ptvdispositioD of the apical portiuns of the so- 
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perior lobes is also favored bj lesions of the pnliiio- 
nary tissue snch as are produced by the oontiinisl 
inhalation of certain kinds of dust, especiaDj the 
mineral and metallic. Finally certain constitiitioDal, 
debilitating influencee--anfiBmia» diabetes, chrcniir 
congeHtive disturbances, cancerous <»cliexiay psjchi- 
cal depression, imprisonment, and similar factors- 
have a predisposing effect or favor the mpid further 
Hpread of older latent foci (Plate 28, Fig, a). 

Secondary tuberculosis of the lungs is found much 
more rarely, now and then in children when the in- 
{(H*.tiou8 ])roces8 extends toward the root of the lungs 
from the primarily affected peribronchial or medi- 
iiHtinal lymphatic glands, as it were in an inverse 
(liroction; or the secondary pulmonary tuberculosis 
is of luoniatogeuous and metastatic origin, occurring 
HH a lorul ]>honomenon of a general miliary tubercu- 
IosIh whi(*li huH arisen by way of auto-infeotion from 
anv oldor latent focus and in which the tuberculons 
viruH has invaded the Ixxly in any manner, usually 
cry])togomc. 

Arufv (Vid Sultartife 3IUianj TulmTulosls of ffw Lung. 

(Plate 28, Fig. b.) 

Acute miliary tuberculosis of the lung represents 
the typical ]>icture of infectious bacillary tuberculosis 
and irt characterized by the progressive new formation 
of multiple, miliary, infectious grauulomata which 
(K*c\\Y in the stroma of the tissue. Thei'e is no mixed 
infection, and of the jicceasory processes which play 
so imi>ortant a i)art in the more slowly progressive, 
inflammatory forms of tul)erculosis we encounter only 
lU'ute diffuse des<iuamative pneumonia and bronchitis. 
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The luntjs appear enlarged, heavy, dnrk blue or 
browuisb-red, and the pleura is tran«parent ; through 
the latter we observe numerouB Binall, sometimes 
barely visible gray Dodules, whose centres show a 
slightly yellowish turbidity. The same nodules 
(miliary tubercles) are found abumluntly scattered 
through the pulmonary parenchyma, which ia rioh in 
blood and succulent and whose contained air Js more 
or less diminished. Frequently the notlnlea are some- 
what larger in the upper than in the lower lolies, bo 
that the coudnsion nppeurH justified that also in acute 
hiematogeuDus auto-infection the upi>cr lolies present 
more favorable couditiouH im- the development of will- 
*r.v tuljercles than tlie better vascularized lower lobes, 

BosideB the acute and peracute miliary tuberculosis 
(Plate 28, Fig. h), which may terminate fatally in ten 
to fourteen to twenty-one days, in which the Bi^cific 
infections granulomata are in the form of minute, 
pnnctiform, graj-, and sometimes barely visible nod- 
ales, and the cut surface of the lung uppenrs as if 
sprinkle*! with i^xtremely tiuo sand, we occasionally 
observe also n subacute miliary tuberculosis of the 
lungs, in which thp granules, ranging from the size 
uf a i>iu's heml to that of a hempseed, with greater 
yellowish turbidity in the centre, aie uniformly soat- 
tenxl through the tutrenchyma. 

Id acute miliary tulmrculosiH we find tm a rnlo eome- 
wtiero in the iKxly. most freipiontly at the apex of the 
lungs or in Uie lyin|iliatic glands, an older cheeky and 
locali»<d tuberculosis as the starting-poiut of the ter- 
miual and invariably fatal tint4i-i»ff«oUon. 

AtTUto miliary tubercuhMis of the lung, as a local 
phenomeuuu of gew^ral miliuiy tuborculoaiii with the 



ssuxUbukcik erapdoa of the nodiileB in nunieroos 
cppvK of the body dh«, spleen, and kidneys), oon- 
fCcsofiK ah?iii eigbk to ten per ooit of all filial cues 

Fi^Maujaory F^^tmmarjf Thibartdosia. 

T!Lier^ bs iLudly s tftwano which anatomicallT and 
vTinioally DKfiiKite such mnltiplicitT and TsrisbilitT 
:a :^ jcor^ie ai^ palmoDary tabercoloBis. Aside from 
^-ii:^ 5:rm^ vhioh terminale lataDv in a few weeks, 
vif :ci<trnru ochiers which spread slowly in the conne 
.£' -jioccb> :knd yiearsw relapse frequently , oome to a 
>:uao>£iIl. Jknd p^ss with or withoat mixed infection. 

r.rr r:jiB?*:cs dkD? LiTgely obscure why in one caae 
rv:'>r.':il'.>>:* roas ;i rapid coarse, and in other cases 
.ul -.tzzc^'s jz.r:cicaiiy and slowly, extending through 
:• z.Jkrs .i::«.l ev^:i d^*;ide$: aside from indiTidual resist- 
jk::v>e Aiiwl .u>:x\>inv^Q. accidents (erosion of vessels) 
jt::«,l w^'Aker-i--: i:iflu^nci?t> obvioosly play a prominent 
va.rt. A >:>rv'iAl in&ienoe onqaestionably belongs to 
:hc' jwe V : rhe ivkdeuc : in children and young persons 
:ulvrv"j.'.^>i> his a vWided tendency to run a rapid 
^\^vir!k:\ iu oidt?r and senile patients we often obs^ve 
.^ vvrtshiu Ivui^ni^uioy of the process, a slower prog- 
rv^s. A diuiiuislie^l J.estmctiTe tendency, and a greater 
disix^iiiou to tibrvnis and piodactive inflammations. 

While a v;Arviug virulence of the germs of infection 
hjis> thiis far not been exactly proven, an imiiortant 
rv4o is pla\ eii by here^litary tendency, age, external 
uoxa^ lAluality of tho air. debilitating influences, etc.), 
and s^x*ial cv>uditious ioci.*ui>ation, nutrition, alcohol- 
ism"^ in the course of tuberculosis. Tuberculous 
phthisis, so called, is ordinarily a process oompli- 
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cated by mixed iufeotion (accidental itifection with 
ataphjlococci, diplocot-ci, and streptococei) ; the so- 
oallod Lectio fever in phtliisU is uBuallj due to au 
infection with streptococci and belongs to the group 
of eeptic fevers. 

Pulmonary tnberculoBis begins in the apex of the 
InuKi where it cuuseti at lirst a circumscribed inflam- 
matiuu tormiuatiug iu caseation or fibrous, callous in- 
duration (slaty cicatricial foci uf au irrej^lar form, 
usually situated immediately under the pleura, and 
associated uitli adhesive pleurisy). The slaty aud 
indurated foci generally contuiu cheesy patches from 
a hempseed to a cherry in size (Plate 2fi, Fig. a), 
which when well encapsulated frequently show a ten- 
dency to a mortar-like imtpisHatiou and calcification. 
In unfavorable cases we see at the margins of the 
cheesy jiatches minute gray and gray is h -yellow n<Hl- 
ulea (miliary tubercles), the result of regional infec- 
tion, which, growing slowly or rapidly, ooalesoe with 
the primary focus aud lead to its eidargement. 

From the n|iex of the luug the tiiberoiUous procees 
Hpreade downward first to the suimrior lobe, partly 
by continuity', |>artly by way of the l.>'mph channels, 
or by communicating with a bronchus, by way of 
aapiratioa and intrahronchially, into previously uor- 
nuU jMjrtions of the luug. At) a result of the intra^ 
broncliial tranapt^irtation of the tuberculous vims, 
tlioro occurs, in a centrifugal direction, a aeriea of 
procettseH wtiich must be interpieteil partly im brttn- 
cho-pnu anionic, [tartly aa peribronchitic tuberculous 
inflammations (Plat^ 30). In favorable oases and 
witfc a certain resistance of the i>atientH, pre-eminently 
flbruo* forms nf peribronchitia (peribronchitis fibrosa 
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r^ir- irm' nc rr «!««5*?» ^rtiitdi play a prominent 
^ifcrr n •7i]?»-rTi» sii? r sinij course extending o^er 
3i«'mii:* ind "-!irs ir»^ iie VRsah of a chroaic infcer- 
snnju 7r tinLti'^ JufaDiniiuiira. uni die tissue is 
TMUin~ iieu"'-'" !• «ui»5ii with rizjnnent fsoot) — slaty 
■irrii' tfLs r iz^iiimci c. The tLsi^iie at the same time 
Ls "jin^^ir arm .icii or^uki? uinier the knife: along with 
ir .IT*: :• an*i streaky and branching whitish connective- 
CLssoe trabeoxiLe which correspond to the thickened 
sheaths of the small bronchioles and vessels. The 
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cirrhosis has a tendency to spread protp^asiTely from 
the apei to the remaining portions of the iip]>er lobe ; 
now and then we find the same process on a Hmaller 
scale at the tip of the lower lolie, when a descending 
tendency in its spread is likewise noticeable. Any 
possibly remaining parts of the pulmonary paren- 
chyma present descpiamative and degenerative changes 
about the alveolar e]>ithelia or transitions to necrosis 
and caseation; such parts appear actually spotted, 
sometimes looking like granite. Owing to the con- 
traction of the pulmonary parenchyma there are sec- 
ondary dilatation of the bronchi and diminution of 
the thoracic space, especially in the npper segments. 
A separate deacriptiou is retjuired to explain the 
formation of cavities. The first beginnings of this 
process can l>e tiaced to circumscribed cheesy and 
necrotic degenerations at the aiies of the lung (Plate 
28, Fig. a), which attack the wall of a brouclius. 
Owing either to the necrosis of the wall of the broti- 
chua or to the jjuriform central softening of the focus, 
there arises an ulcerative defect in the broueUial wall, 
which enlarges slowly with the coutiniial evacuation 
of the softened chees}' and uecrotio parts. The cav- 
ity, originally the size of a hemi«eed or pea, in- 
creases by the advancing necrosia of the parietal 
layers, which is dne ]>artly to the effect of the tuber- 
cle Itacilli, partly to that of accessory pyogenic germs. 
Should cirrhotic tissue surround the recently formed 
cavity, the necrotic dcstrm-tivo pnwess will meet witli 
great resistance. Rapid enlargement is often favore<] 
by the couflneuc« of neighboring cavities; in thiH 
manner are produced larger, irregular defecb with 
jagged walls, trabecular i^rutnisious, and numerous 
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excavatioiis. While cavities in their initial stages 
can probably be obliterated by way of cicatricial con- 
traction, those of the size of a x)ea and above posseBS 
all the conditions for a progressive increase. 

In the living patient, cavities inaccessible to physi- 
cal diagnosis by reason of their location or smallness, 
may possibly be recognized by the bacilli contained 
in the sputum. The formation of multiple small cav- 
ities (Plate 30) in the later and terminal stages of 
tuberculosis, usually associated with multiple cheesy 
lobular pneumonia, is markedly favored by accidental 
mixed infection with pyogenic organisms, so that 
these rapidly developing and often purulent cavities 
belong at least in part among the pulmonary ab- 
scesses. They are frequently found in considerable 
numbers scattered through diseased tuberculous lung 
tissue, and when subpleural in their location they 
cause, owing to the rapidity of their formation, not 
rarely a terminal pyo-pneumothorax. When multiple 
abscesses form, which may also result from the pyo- 
genic effect of the toxins produced by the tubercle 
bacilli, the pulmonary tissue on the cut surface ap- 
pears perforated like a sponge (Plate 30), whose 
pores and interstices are filled with pus and products 
of disintegration. 

In all these inflammatory, fibrous, and cheesy proc- 
esses we usually find scattered between and along- 
side the diseased portions of the lung acute and sub- 
acute miliary tubercles, in like manner as upon the 
covering pleura miliary tubercles and secondary 
tuberculous inflammations are very frequentiy met 
with. 

Of course the above-described cheesy and necrotic 



DISEASES OF THE RBSPIBATORT OEOAN^. 1G3 

processes Dot rarely involve also the veasel walls; aa 
nnon as the iutemal layers of the intima are attacked 
a plentiful invasiou of tubercle bacilli occurs into the 
blood current, and a hsematogenous general infection, 
an aouto terminal general miliary tnberculosis, results. 
Besides, there is fretiuently a more benign and slower 
development of metastases (chronic or subchronic 
nuliary tuberculosis), in which only isolated distant 
organs (particularly the si)leen, kidneys, bi'ain, bones, 
and joints) are implicated aud at the autopsy are 
fonnd to contain single or multiple larger tuberculous 
foci (solitary tubercles) ; the products of this second- 
ary metastatic tuberculosis are very inconstant with 
reference to localization and duration. 

In conclusion let us attempt to sketch the appear- 
ances to be observed on the post-mortem table in the 
majority of cases of fatal pulmonary tuberculosis. 
Thus in the first place we usually see on examining 
the pleura all possible degrees and stages of pleurisy 
— from the sero-fibrinous form of a few days' stand- 
ing to a purulent and hemorrhagic inflammation with 
or without eruption of tubercles in the layers of the 
pleura ; or else over the upper portions of the aflFected 
pulmonary parenchyma we find all grades of adhesive 
pleurisy with delicate spiderweb-like Bynechigd or firm 
membranes which may reach the thickness of a finger 
and can hanlly be detached; the lungs are usually 
int^reased in weight, their upi>er portions sunk iu, the 
lover voluminous. 

The jjarenchyma presents almost invariably tlie 
appearance of recurrent diseaae. At the &p&:t and 
aVtnut the entire upjier lobe alaty cirrhotic and indu- 
rated proceaaes with cavities are present; with ox- 
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treme frequency the apex is foand changed into a 
cavity ranging in size from that of a hen's egg to 
that of a fist, which is usually torn into br the faroe 
required to remove the organ. 

Aside from the large apical cavity the upper lobe 
often shows a larger number of irrei^ular, older or 
more recent cavities ; the cut surface then presents a 
sponge-like api)earauce with numerous i)erf orations; 
the scanty renmants of the pulmonar>' tissue are man 
or less airless, partly showing a slaty discoloration 
and fibrous condensation, or they are sprinkled with 
recent and older cheesy foci. The middle portions 
of the lung contain besides patches of splenization 
with a gelatinous lustre and gray color (frog's spawn- 
like infiltration, desquamative pneumonia), or loba- 
lar cheesy friable foci, partly of a firm consistence, 
partly undergoing softening. The lower lobe usnallj 
contiiius acute and subacute sequelae, frequently in 
the form of tuberculous inhalation pneumonia as lob- 
ular cheesy infiltrations or i)eribronchitic jmtcbes 
arranged in groups (agglomerated tuberculosis), 
along with older slaty-gray foci of a firm consistence, 
surrounded by a circle of acute gray miliary tubercles. 
The tips of the lower lobes often contain small cavi- 
ties. In the intervening, still aerated tissue are iso- 
lated disseminated tubercles ranging in size from that 
of a millet seed to that of a jyesL, which are fre- 
quently visible through the i^leura. Numerous transi- 
tional states between ^proliferative processes (miliar}* 
tubercles, infectious granulomata) and inflammatory 
conditions are found in many variations and com- 
binations. 

Very often there are developed in the formerly 
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intact portions of the long lerminal accideatal tnfl&m- 
matory proc«»ses — fibrmons, lobalar, and lodiir poea- 
monia with conBecntiye escdative jilearisy, aoieea the 
pleural cavity lias been previouslv obliterated. All 
the unmeroiut and Tarioasly combinfid alterations 
with regard to their localization are besides charac- 
terized by the fact that the apper segments of tho 
long contain chiefly the older, nleerative, and indiira' 
tive processes; the middlo aikil loner segments, the 
rapidly developed terminal iufhiuimat'jry processes 
(desquamative and cheesy pneamonia, inhalation 
pneiunouifi, acute and sabucute tulwrcles). In some 
cases the deBtructinu of the lung has advanced so far 
that only al<out one^fifth to one-sixth of the entire 
organ is still capable of function. 

In liarmoay with the jKilymorjjhism of the anatom- 
ical picture and the course, which is often slow, ex- 
tending over many months and years, we find iu 
pulmonary tuberculosis, as in no otb^r pathological 
process, aide by side nearly all morbid conditiotM 
lieloagiug in general iiathology, I inay mention only 
the x'urrmiB inflammatory processes with their numer- 
ous products and terminations, the proliferative and 
nei>j)lu«tic processes, the retrogressive mefaimorpiioses 
(fatty and hyaline degeneration, caseation, oalcifica- 
tiou); all these numerous processes occur together 
and successively (a true micrt>co8muaJ iu recurrent 
pulmonary t:iil)eronh)sis. This circumatanco expUins 
the difficulty of au accurate and exhaustive desmp- 
tiou of thi-si^ manifold proceuaes, wbiob, moreover, 
present etiologically, with reference to the local 
and general prediaimsitiou, to the specific ami 
mixed infection anil intoxication, a variability tuid 
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multiplicity such as occurs in hardly any other 
organic disease. 

Syphilis of the Lung. 

In the adult syphilitic processes in the lung are 
very rare; now and then we observe gummata, which 
may reach the size of a hen's egg and have a tendency 
to necrosis, and the formation of cavities, especially 
in the middle and lower portions of the long, some- 
times associated with circumscribed interstitial pneu- 
monia. In congenital syphilis of the new-bom spe- 
cific processes are more frequent in the lung. First 
among these are gummata, which may soften and 
cause cavities resembling abscesses ; next in order is 
white pneumonia, so called, in dead-bom children or 
such as have lived but a short time after birth. In 
the latter the lung appears atelectatic or contains 
only traces of air, is of a whitish-gray or reddish- 
white color, with a histological structure resembling 
that of desquamative pneumonia. Finally, a syph- 
ilitic interstitial pneumonia occurs in children of 
feeble vitality ; the lungs appear enlarged, of a gray- 
ish-red color, firm, with the contained air greatly 
diminished by reason of the smallness of the alveoli 
and of the cellular and connective-tissue thickening 
of the stroma. 

Neoplasms of the Lung. 

Primary new formations are very rare; now and 
then we observe primary carcinoma of the lung or 
bronchi, also enchondromata, multiple osteomata, 
and dermoid cysts. On the other hand the lung is 
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frefjaeDtly the seat of metastatic carcinoma (Plate 32) 
i)T Hiircoma, both ot tbem in the form of multiple, ' 
UHually subpleural notlules of different rizph. 



Parabiteb of thf Lcrao. 

Aside from vegetable microparasites which repre- 
sent the regular cause of the fre<{ueut and manifold 
inflammations of the lung, where they evidently find 
few obstacles to their nidation and multiplication, 
animal parasites are very rare in the lung, the echi- 
uococcos being perhaps the only one. 



DISEASES OF THE PLEUBA. 
(Plates 31 and 32,) 

iBJnries of the pleura usually cause the effosion of I 
Uood ioio (he pleural sac (hecmothorax) ; in peuetrat- ' 
in{{ wounds of the chest or with simultaneous injury 
of the lung air frequently enters the pleural space at 
the same time (hiemo-pnoumothoras). 

Piieuvwthorax, the entrance of air into the pleural 
sac, occurs as a nde in cousetjueuce of perforation ot j 
the pulmonary pleura by cavities, abscesses, or gau- 
grenoufl foci of the lung. By far the moat frequent 
c&oae (four-fifths of all cases) is some ulcerative proc- 
ess of ni])id development in recurrent pulmonary 
tuberculosis, usually combined with punilont pleu- 
risy (pyo-pneumothorax). On opening the abdomi- 
nal cavity the diapliragni of tho afl^i-ctud side is seen 
bi bulge downwanl ; whon on© of tln^ intercostal spaoes 
is [Kirforated the air escat>os with a hissing ooiae. 
The long is frequently oorreapondingly coUapaed and ; 
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retracted, whereby the perforation is often dimin- 
ished. When older partial pleural adhesions are 
present at the same time, the pyo-pneumothorax is 
sacculated. The effect upon the surrounding organs 
by the abnormal accumulation of air is otherwise 
similar to that of a pleuritic exudate. According to 
the condition of the critical perforative ox>eningy the 
following forms are distinguished: 1. Closed pneu- 
mothorax, when the intrathoracic air is x>6rmanently 
shut off by closure of the perforation during both in- 
spiration and expiration. 2. Open pneumothorax, 
when the air space communicates during both inspi- 
ration and expiration with aerated lung tissue or with 
the external air in perforation of the thoracic wall. 
3. Valvular ijneumothorax, when during inspiration 
air enters and cannot escape during expiration. In 
consequence thereof the intrapleural pressure rises 
until at last no more air can enter. Besides these 
there are transitional forms. 

Uydrothorax (dropsy of the pleura) is character- 
ized by the effusion of serous fluid into the pleural 
cavity, the layers of this membrane being normal, 
smooth, glossy, aDd translucent. The serous transu- 
dation is usuallj' of a wine-yellow color, bright, here 
and there hemorrhagic ; as a rule it is bilateral and 
develops either as a local phenomenon of general 
dropsy or in connection with terminal pulmonary 
oedema (chronic or acute hydrothorax). Confined to 
one side the serous transudation is sometimes found 
with adhesive obliteration of the other pleural cavity, 
or when tumors of the mediastinum and aneurisms of 
the thoracic aorta compress and narrow the corre- 
sponding trunks of the pulmonary veins. According 
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to the quantity of the transudatinn, which may reach | 

two to three litres (quarts), the posterior and inferior I 

aegmeuts of the lung appear collapsed and compressed | 
(comprBssioii atelectasis). 



ISTLAMMATION OF THE PlECR.*. PlEURISV OB PLEU- 

arria. 

Pleurisy, an extremely frequent disease, occurs in j 
nnmerous forms and gradations, and according to its 
dnratioii is divided into acute, subacute, and chronic; { 
or, according to its etiology, into infectious and non- 
infectious; or, according to it« results, into exudative | 
and X'f'^ductive (adhesive) forms, with 
transitiiius. 

Corresponding to the essentially secondary nature 
of pleurisy, tlie duration and form of the inflamma- 
tion depend usually upon the variety and course of 
the primary jnilmnnary affection, esi^iecially pneu- 
monic and tul>ercul(ius processes. In the latter % 
generally find recurrent forms of pleurisy, i.e., ovet ' 
the upper parts of the lung adhesive pleurisy which 
ium run its course ; over the middle and lower por- 
tions of the lung, ret'ent aud usually exudative pleu- 
risy. Asidefrom the lung (metapneumonic pleurisy) 
the disease develoi>s also liy contiguity from iitlier 
neighboring organs— from tlie mediiutiuum, from 
the lymphatic glauds of the ri>ot of the lung and of 
the mediastinum, from the pericardium, and from the 
abdominal cavity ; ui>w iiud then it may be hiemato- 
genouH and metastatic from distant organs. 

Anatomically the following principal forms may b» j 
distingnislied : 
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1. Fibrinous or dry pleurisy. The plenra appears 
more or less injected, sprinkled with x)atches of eo- 
chymoses, somewhat opacified, with a dull lustre and 
velvety aspect; a delicate, gray, fibrinous deposit 
may be scraped off with the knife. Very soon the 
sparse coagulated exudate is associated with a fluid 
effusion, resulting in : 

2. Sero-fibrinous pleurisy, which is observed es- 
pecially in fibrinous (crou^xius) pneumonia. Owing 
to the increase of the fibrinous masses of exudate, we 
see the layers of the pleura covered with opaque 
whitish or yellowish>white pseudo-membranes, 0.5 
to 1 cm. in thickness, whose surface shows numerous 
reticulated and villous prominences. The deeper por- 
tions of the exudate which are situated directly upon 
the pleura rapidly present intimate adhesions to the 
inflamed serosa, beginning organization, and conse- 
quently a transition to productive inflammation. In 
favontble eases, particularly when the masses of exu- 
date are not large, the liquid constituents are ab- 
aorlieil, the adjoining surfaces become permanently 
glueil together, with obliteration of the pleural cav- 
ity, i.t\, adhesive pleurisy. Not rarely the sero- 
fibrinous exudate is mixed with blood — hemorrhagic 
pleurisy — which occurs especially in tuberculous, de- 
bilitateil, and cachectic patients. 

3. Purulent pleurisy (empyema) develojw some- 
times fn)m the preceiling form or presents from the 
l>eginuiug an infectious character, being purulent ab 
initio. In the former case there are besides the puru- 
lont efl'usion more or less semisoft fibrinous deposits 
streakeil with pus, or the sero-purulent or creamy- 
[)urulent fluid is mixed with numerous flakes of fibrin. 
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When of long standing the layers of the pleura are io- 
variably in a state of fibrous thickening, opaqne, and ] 
covered witli a i).vogenic fibrino-porulont deposit 
Pumleut pleurisy is observed particularly in pulmo- ' 
nary tuberculosis and after malignant pDeumoniaB | 
and abscess of the lung. Perforation into the long 
and into a bronchus may follow, rarely perforation 
outward; recovery ensues frecjuently after thoraco- 
centesis and is markedly favored by ojierative re- 
moval of the exudate (resection of ribs). The radical j 
operation is followed by recovery in from fifty tol 
eighty per cent of the cases. 1 

A variety of purulent pleurisy is sanious pleurisy 
(putrid empyema) ; the esmlate is fetid and contains 
witliout exception germs of decumi>ositiou besides the 
pyogenic fungi. Purulent exudates may occasion- 
ally remain present for m'lnths; the exudation be- 
comes inspissated and changed into a cheesy mass. 
In that event the layers of the pleura are usually 
euormonsly thickened, forming a stiff, board-like, 
sometimes calcified envelope nr<:innd the masses of 
exudate. Every exudative pleurisy nausos secondary 
alterations of the surrounding organs, among which 
partial or total atelectasis and consequent functional 
impairment of the lung occupy the front rank. With 
moderate masses of exudate the inferior aud posterior I 
segments of the lung are chiefly comt>re8sed and ate- 
lectatic; with abundant exudates the lung, rt^dniMMl to ] 
the diameter of a small hand, lies in the shape of a 
fiat cake-like mass upward and iunard ni>nn the rool ] 
of the lung and is entirely without air. The inters j 
C-otttal spaces bulge outward, the diaphragm protrudes I 
downward, the mediustiuum aud the pericardium are | 



172 ATLAS OF PATHOLOGICAL ANATOMY. 

crowded toward the opposite side. As the exudation 
becomes absorbed the previously atelectatic portions 
of the lung again expand ; the longer the exudate has 
remained and the compression has continued, the 
more difficult and imperfect is the expansion of the 
lung. The impairment of the lung by a preceding 
healed pleurisy will always be less in proportion to 
the rapidity of the course of the inflammation and of 
the absorption of the exudate. In the majority of 
cases of adhesive pleurisy — particularly with com- 
plete obliteration of the pleural space, which is occa- 
sionally discovered accidentally at autopsies — the lung 
is diminished in size. More marked retraction of the 
lung causes shrinking of the corresponding thoracic 
cavity, curvature of the spine (scoliosis) toward the 
healthy side, and descent of the shoulder on the side 
of the retracting pleurisy. Long-standing pleural ex- 
udations interfere with the pulmonary circulation and 
when the nutritive conditions are at all favorable 
cause dilatation and hypertrophy of the right heart, 
peripheral venous congestion, and frequently also 
chronic bronchitis. Extension of the i)rocess to the 
pericardium and more rarely to the diaphragmatic 
peritoneum is sometimes observed. 

Etiology. — Although colds, overexertion, and in- 
juries play a certain role (pleurisy is three or four 
times more frequent in men than in women), the ma- 
jority of the cases is of an infectious origin. Even 
in the apparently benign sero-fibrinous pleurisy i)yo- 
genic organisms ea.n sometimes be demonstrated as 
causes ; besides it is frequently indirectly of tubercu- 
lous origin, developing by a kind of remote effect in 
connection with latent or demonstrable pulmonary 
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tuberc-iiloais or with infectioua crouijous pneumonia. 
Id punUent pleurisy we find besides tlie pyogenic 
fungi (uaiially streptooocci) frerjuently pnenmocooci 
and exc-eptiooatly tul>ercle bacilli. Id long-standing 
empyema the micro-org.uiisras may be absent because 1 
they have perished; in other cases (tuberculosis) the ' 
microparasites are so sparse that they can be demon- 
strated only by animal experiments. 

Tttbcrciitous pleuy-ietf (Plate 31) should be clearly 
difTerentiated from sero-fibrinous, purulent, or adhe- 
sive pleurisy which is found secondarily in all poa- i 
sible complications with pulmonary taberculosia. 
Tuberculous pleurisy, wliich usually runs an acute 
or A Bubat^ute course, is characterized by the eruption 
of numerous, often liarely visible miliary tul^ercles 
scattered o\'er the opacified, more or less thickened, 
at times somewhat fibrous pleura ; the exudate is sero- 
fibrinous, more often hemorrhagic or purulent (mixed 
infection by accidental pyogenic oryauisins) , ^Vlien 
of long standing witli a subacute course wo find yel- 
lowish cheesy nodules and foci distributed through 
the more markedly tluckentnl, gray ish-w lute pleural 
mombrane. The view which was largely entertained, 
that when a pleurisy runs an unfavorable course (in- 
8|>iasatioQ and caseation of the exudate with its defec- 
tive alxiorptiou) tuberculosis is very liable to develop I 
secondarily both in the pleura and in the long, is to ^ 
be modified, according to the present state of our j 
kuowledj^e, to the effect that the niajority of casea 
of apparently spuutaneouH iileiirisy are either directly . 
of tuberculous origin or arise imlirwtly in connection j 
with latent and localized i)ulmnnarj- tubercnlosiB. 

lu the terminal stage of fatal pulmonary tuben.-u- 
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losin we find almost regularly the typical picture of 
a recurrent pleurisy — at the ax>exof the lung and over 
the upx>er lobe an old adhesive, frequently membra- 
nous pleurisy ; over the middle and lower i>ortion8 of 
the lung, recent exudative sero-fibrinous or purulent 
pleurisy in all possible gradations as regards the 
extent and intensity of the process. 

Neoplasms of the pleura are found most frequently 
in the form of multiple secondary metastatic cancer- 
ous nodules (Plate 32), which are often attached to the 
surface like drops of wax, or else in the form of sarco- 
matous nodules. Now and then we may observe dif- 
fuse carcinomatous infiltration (lymphangitis carcino- 
matosa) in a reticulated arrangement (Plate 32) or 
membranous diffuse proliferation with obliteration of 
the pleural cavities. 

DISEASES OF THE MEDIASTINUM. 

In the loose connective tissue of the mediastinum 
inflammatory processes are sometimes met with, usu- 
ally resulting from extension of analogous processes 
in neighboring organs such as the pleursB, the lungs, 
the pericardium, the sternum, the spinal column, and 
the oesophagus. When the connective-tissue invest- 
ment of the parietal pericardium is the seat of inflam- 
mation the condition is known as external x>ericarditis 
or mediastino-i>ericarditis. More rarely we may dis- 
cover limited inflammations in the form of abscesses, 
for instance, in the anterior mediastinum by exten- 
sion of an inflammation from the cervical connective 
tissue or in caries of the sternum, in the posterior 
mediastinum by purulent liquefaction of lymphatic 
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glands; sucli suppurations may in turn cause second- 
ary x>ericarditis or pleurisy. 

Of tumors, aside from secondary carcinomatous and 
sarcomatous diseases of the lymphatic glands, we oc- 
casionally find primary sarcomata sometimes of large 
size, more rarely dermoid cysts. Mediastinal sarco- 
mata (usually fibro-sarcomata or round-celled sarco- 
mata) extend to the neighboring organs ; their effect 
ni>on the latter largely coincides with those of aneu- 
risms of the thoracic aorta — compression of the main 
bronchi, of the large veins, and of the vagus nerve. 



Bigeslive AppuranuL 

hlSEASE^i OF THE ORAL CAVITY A^fD OF THB 



lloiuorrhaKM of the oral mucous z!iembnDe are 
frts|noiitIy olwerved, especiaUv from the gums in 
Hrurvy and hirmophilia or the hemorrhage diathesis. 

Intljiuunatory processes (stomatitis; occur in vari- 
i>\is foriuH and ^nulations: 

|)t«Hi|uiimaiivo or catarrhal stomatitis, with aboih 
x\i\\\{ pritliforution and desiiuamation of the epitbe- 
\'\i\ and iiiri*t«as(Hl sivretion of mucas. The niacons 
iiiondtraiif ap]M\irM swollen, reddened in siiots and 
Nti>'uks; iho ]>apillii' are more ]>rominent thannormaL 
Tho oaust^H an^ ni(H*hanical, thermal, and chemical 
irritations, tho oniption of teeth, 4cute infections difl^ 
ivuNt^s ^int'aslos, Ai*arlatiua, small-pox), inflammations, 
(>s|Hviall\ of tho pharynx, which have extended to the 
oral nnioiKsa. 

iMinuiio catarrhal stomatitis, usnaUv associated 
>\ith ohnmio pharyngi>al catarrh, in drinkers and ex- 
itv*sivo snu^kors. There are grayish-white spots of 
thii^koniiig lui tluMnucous membrane, a tough mucous 
Hivi^^tion, and a whitish iH)ating of the tongue, with 
an rtlumdant dovelopmont of fungi (leptothrix buc- 
cal is"^. 

Stouiatt>-myiH^sis ^thnish), caused by a mould 
f\ingna ^indium albicans). This is a 8ui)erficial 
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mould mycosis of the epithelium, occurring mainly 
in infants artificially fed, more rarely in nurslings at 
the breast. UiK)n the surface of the tongue and on 
the palate we observe white, at first insular, later con- 
fluent membranes ; the e])ithelial layer on the affected 
points is thickened and penetrated b}^ mycelia and 
spores. The pseudo-membranes are at first easily 
detached, later witli difficulty. As a rule, the fungus 
does not pass beyond the epithelium. 

Stomatitis vesiculosa, j)ustul()sa, et aphthosa. An 
inflammation of the oral cavitv ass(x;iated with the 
formation of vesicles, pustules, and ulcers, observed 
now and then in sraall-iKjx, varicella, and when the 
poison of the foot-and-mouth disease of cattle is 
transmitted by the ingestion of the unboiled milk of 
animals affected with that disease. 

Purulent stomatitis in the form of circumscril)ed 
focal processes in the gums in connection with cari- 
ous teeth is more fre(iuontly observed. Parulis is the 
term applied to abscesses, associated or not witli in- 
flammation of the dental ])oriosteum, wliicli are 
locate<l l)etween the gums and tlie maxillary bouos. 

Ulcerative stomatitis occui-s now ami tlion ui)on 
the gums and the adjoining ])ortions of the mu- 
cosa of the lips, cheeks, and touguo in s(!urvy 
and mercurial ])oisoning, especially in debilitated 
])atients. 

In 8cur\'y the gums present a dull gray, discolored 

ajipearance; tho mucous membrane is reddened and 

tumid; the teeth are loosened. Owing to tlie disin- 

tegnition of the discolored gums, uletirs with lanbi- 

ceous bottom sometimes develop and bletid readily. 

In grave cases ulcerative pnx'csses of tlie lips and 
12 
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cheeks, secondary x>eriostitis, and necrosis of the 
bones may be superadded. 

Toxic stomatitis, due to mercurial poisoning 
(medicamentous or in certain occupations, especially 
the manufacture of mirrors), presents appearances 
similar to scurvy. Allied changes result from chronio 
lead and phosphorus poisoning. 

Syphilis of the oral cavity may occur in the form 
of the primary lesion as a result of direct or indirect 
infection. More commonly, as the result of the gen- 
eral infection, we find in the oral cavity syphilitic 
papules or x)atches in the form of roundish, reddened, 
and slightly prominent lesions; subsequentiy these 
efflorescences present a milky opacity with an almost 
nacreous lustre and sometimes intense reddening. 
Owing to the proliferation of the papillae and follicles, 
the surface is uneven. From the confluence of such 
papules extensive ulcers may result, at the angles of 
the mouth in the form of irregular fissures, so-called 
rhagades. The ulcerative processes are sometimes 
due to the breaking down of gummy formations, es- 
l)eciall3^ upon the tongue. Ulcers on the hard palate 
may be connected with syphilitic periostitis or osti- 
tis ; in that event deep-seated caries and necrosis of 
the bone, perforation, and communication with the 
nasal cavity (cleft palate) are found as complications. 
Smooth atrophy of the base of the tongue indicates 
former sypliilis which has run its course. 

Gangrene of the cheek (noma, water canker) devel- 
ops now and tlien apparent!}' spontaneously in very 
cachectic children suffering from grave infections 
(typhoid fever, scarlatina, measles, tuberculosis) 
and living under unfavorable hygienic conditions. 



DIGESTIVE APPARATUS. 179 

Neoplasms of the organs of the month are rather 
freqnent, especially carcinoma of the lips and tongue. 
Cancer of the lip, most often sitaated on the lower 
lip, occnrs, like cancer of the tongue, chiefly in men, 
rarely in women (10:1); the smoking of acrid to- 
bacco, especially in clay pipes, and shaving with 
dull razors are given as the main causes of cancer of 
the lip. Sui>erficial and deep forms are distin- 
guished. Cancer of the tongue commences, as a rule, 
at the margins. 

Banula is the term applied to roundish or oval 
cysts with tenacious contents, situated under the 
tongue close to the frenulum ; they are retention cysts 
due to occlusion and dilatation of the mucous glands 
(Blandin-Nuhn glands) located near the tip of the 
tongue. Or else they develop as retention cysts from 
Wharton's duct or from the efferent ducts of the sub- 
lingual glands, when these passages are obstructed 
by inflammatory processes or calculi. Besides, we 
find on the floor of the mouth lyraphangiomata, der- 
moid cysts, branchial cysts (congenital cystic hy- 
gromata), which crowd upward from the neck and lift 
the floor of the oral cavity. 

Connective-tissue tumors about the cavity of the 
mouth are sometimes observed; the most freciuent 
forms are fibromata and sarcomat^i Hj)ringing from 
the connective-tissue portions of the mucosa, from 
the submucosa, from the i>eriosteum and bones of the 
maxilla (periosteal sarcomata or myelogenous sar- 
comata). Tumors developing on the gums are known 
collectively as "epulis." 
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DISEASES or THE PHARTXX 

InflammatoTT prooeaaeB are Tezj frequent cjoc the 
pharyngeal macosa. 

Acute catarrhal pharrngitis (angina cata]Tha]i>« 
ilevelopA iilioiMithically or secoDdarilr. es^^^uDj 
with scarlatina, measlea, and variola. The mucous 
mombrauo is reddened, swollen, and covered with i 
t^m^h raucous or muco-pumlent dei^i^it. particularij 
U|H>u the soft i>alate and the enlarged tonsils: the 
follicles are usually enlarged (lacunar tonsillitis ^ 
Wlieu the i>unilent secretion is more abundant, the 
crypt8 of the tonsils are filled with masses of pus 
which exude s]Kintaneously over the surface or an? 
oviii*uatoil by pressure. The i>athogenic fungi usually 
ftmnd an^ stjiphylococci or streptococci. 

In chronic pharyngitis, l)e8ides the diffuse thicken- 
ing of the niuiHnis membrane, the follicles are greatly 
swollen V pharyngitis granulosa); the palatal tonsils 
art* usually enlargoil, and the crypts filled with yel- 
lowish purifonn masses and plugs. The enlarged 
tonsils in chn^nic inflammation ap])ear firm, discol- 
oretl to a mon> or less slaty gray, and contain thick- 
ouihI, nii^rtar-like or calcified plugs. The tonsils by 
n>asou i^f thoir structure (deep indentations of the 
nuiiH^us mombniue l>etween the follicles, physiologi- 
cal dcftvts of the epithelial investment, with the con- 
tinual emigration i>f white blixxl corpuscles, which 
rtpjHxar in the oral secretion as so-caUed mucous cor- 
pusolt>s^ are evidently very prone to take up infectious 
matters, and, like a siH>nge, to suck up pathogenic 
germs and thus fix objects in transit. 
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Diphtheroid Angina, Angina Necrotica. 

This occars sometimes in very young and debili- 
tated children living under unfavorable hygienic con- 
ditions, and especially often in connection with scar- 
latina or measles, more rarely with typhoid fever, and 
can almost invariably be traced to streptococcus in- 
fection. The anatomical changes resemble those in 
true diphtheria. 

The process, as a rule, springs from the tonsils or 
from the mucous membrane of the nasopharynx; 
more rarelj' it spreads to the larynx and trachea. 
The diphtheroid crusts and membranes, which are 
usually thin, adhere firmly to the underlying tissue. 

Pharyngeal Diphtheru— Diphtheru Faucium. 

This is likewise a si)ecific, necrosing, and exudative 
process, caused by the Klebs-Loeffler bticillus. To- 
gether with redness and swelling of the mucosa there 
appear gray and whitish spots, esi)ecially on tlio 
tonsils, soft palate, and uvula, which consist of a 
cellulo-fibrinous infiltration of the superficial layers 
of the mucous membrane. The fibrinous infiltration 
then extends into the dee])er layers of the nuicHms 
membrane and undergoes hviilino dogene ration as 
do the blood-vessels ; hyalino phigs and niasHos are 
formed. Besides the escharotic s])ots, in plmu' of the 
necrotic epithelium crou[)ous mombranos form, which 
tend to spread more superficially. After the eschars 
are cast off, shallow ulcers remain with eroded, some- 
times jagged margins and bottom. 
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quires a special predisposition, which is very frequent 
in children and rare in adults ; the blood serum of 
X)er8ons having no predisposition possesses antitoxic 
properties. 

Diphtheroid affections without specific bacilli do 
not belong to the type of true diphtheria, and wher- 
ever they occur (not only in the fauces but also on 
other mucous membranes, such as that of the bladder 
and of the intestine) should be designated as diph- 
theroid or simply as necrosing processes. 

In true pharyngeal diphtheria the mortality may 
reach fifty to sixty per cent; in diphtheroid affections 
and other anginas at most one to four ])er cent. 

Bare though very malignant forms of infectious 
angina are : 

Erysipelatous and Phlegmonous PHARYNorna. 

Both are diffuse inflammations of the mucosa and 
submucosa due to streptococcal infection. The mu- 
cous membrane is greatly swollen, especially at the 
aditns laryngis (acute inflammatory codoma of the 
glottis), and reddened. If the exudation is purulent 
the affected parts appear pale yellowish and almost 
fluctuating; on incision an abundant scro-purulent 
infiltration may be expressed. The tonsils are often 
likewise markedly swollen. Such cases of malignant 
diffuse streptococcal angina usually end fatally in a 
short time (sometimes one or two days) ; they origi- 
nate either primarily, as it were cryptogenetically 
without demonstrable point of entry, or secondarily 
from purulent or sanio-purulent i)rocessofl in the 
vicinity of the pharynx, for instance, from a deep- 



1S4 ATLAS OP PATHOLOGICAL AKATOMT. 

seated abscess at the base of the tongae, from aDgioft 
Lndovici of the soft parts abont the floor of the month 
or about the hirrnx, and from retropharyngeal, para- 
pharrngealy or prevertebral abscesses (Plate 34). 

Syphilitic ulcerations and cicatrices are found now 
and then in the pharynx and at the base of the 
tongue. UsuaUy as a sequel of an angina with or 
without specific characters we find patches, fiat thick- 
enings of the mucosa, rarely gummata, and finallj 
shallow lardaceous ulcers, often in connection with 
syphilis of the nose. 

Tuberculous ulcers in the pharynx are rare; most 
fKyjuently they spread upward from the larynx; in 
geuenil the ulcerations resemble those of the larynx. 

Nec^plasms of the pharynx are rare, aside from 
lymphomata of the lymphoid organs, and from con- 
nective-tissue polypi which develop downward from 
the walls of the choame or from the base of the skull. 
Quite exceptional is primary carcinoma of the 
pharyngeal mucous membrane; secondary cancer de- 
rived from the upper part of the oesophagus, from the 
larynx, or from the thyroid gland is occasionally met 
with. 

DISEASES OF THE SALIVARY GLANDS. 

lufiammation of the parotid gland (parotitis) oc- 
curs as a ]>rimary and epidemic disease (mumps). 
Tlie gland is swollen, the exudate cellulo-serous ; a 
viscid mneo-pumlent secretion accumulates in the 
eff'eront duct. Tlie usual termination is in recoverv. 

Besides, an infectious purulent parotitis develops 
secondarily in connection with certain infectious dis- 
eases, such as typhoid fever, scarlatina, etc. For- 
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merly the cause was ascribed to a hymatogenoos 
metastatic inflammation, bat more probably the dis- 
ease is due to the entrance of septic germs from the 
month through Steno*s dnct into the gland tissae, 
where they set np a porolent or sanio-pnrolent paro- 
titis. The scanty ingestion of food and the dimin- 
ished or arrested secretion of saliva greatly facilitate 
the penetration of pathogenic germs. The gland is 
swollen, firm and fleshy in appearance, and often in- 
filtrated with a sero-purulent mass. The inflamma- 
tion may terminate in abscess formation, i>artial 
sloughing of the gland, perforation of the pus i)ockets 
into the oral cavity, or externally, or into the external 
auditory meatus. This glandular suppuration or 
sloughing may also lead to a general embolic septico- 
pysemia. 

Neoplasms in the parotid gland are not rare, espe- 
cially sarcoma in numerous modifications, namely, 
fibro-, myxo-, chondro-, and adeno-sarcoma; more 
rarely carcinoma. 

DISEASES OP THE (ESOPHAGUS. 

Acute oesophagitis, catarrhal inflammation of the 
gullet, is a very rare disease. The inflammatory 
changes, most closely resembling those of the corro- 
siK>nding affections of the oral cavity, are slight, 
being chiefly i)r()liferati()n and increased dewiuama- 
tion of the epithelium. The causes may be mocliani- 
cal (foreign bodies), chemical (strong alcoliolic 
liquors), and thermic irritations; nirely pr(H'iM4H0H 
extending down from the pharynx or up from the 
stomach. Recovery is usually rapid. 
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Other inflammations are uncommon; now and then 
a purulent inflammation of the submucosa may be 
due to the effect of foreign bodies. Ulcerations are 
also rare except perhaps in the lowest segments ; in 
the cardiac portion x)eptic ulcer may result from the 
influence of the gastric juice. Ulceration may, how- 
ever, occur also in connection with — 

Toxic oesophagitis, caused by the ingestion of acids 
and alkalies, in all possible gradations from simple 
reddening to extensive eschar formation. After the 
moderate action of acids the mucous membrane is 
discolored gray or yellowish and wrinkled; after the 
action of the alkalies it is more brownish and soft; 
after intense corrosion the mucous membrane appears 
changed into a brown or black friable mass. Unless 
death ensues rapidly, the eschars are thrown off and 
are followed by ulceration, purulent inflammation, and 
the formation of cicatrices and stenoses. 

Necrosing and ulcerative oesophagitis may also be 
duo to foreign bodies and to various local processes 
which implicate the wall from without, e.gr., suppura- 
tion of mediastinal and peribronchial lymphatic 
glands, aneurisms of the aorta, prevertebral and re- 
tropharyngeal abscess in vertebral caries, etc. 

Diverticula of the oesophagus are sac-like, circum- 
scribed dilatations, two forms of which are distin- 
guished : 

(1) Pressure diverticula, usually situated in the 
upper part of the oesophagus where it merges into the 
lower pharynx. They result by pressure from within 
(during deglutition) ; owing to excessive stretching 
and partially diminished resistance of the muscular 
coat, the mucous membrane is forced through the 
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latter somewhat like a hernia and gradually dilates 
to a larger sac into which food continually penetrates. 

(2) Traction diverticuk, whose frequency is greater 
than that of the former, are more funnel shaped, are 
usually situated at the anterior wall of the oesophagus 
near the root of the lung, and result from traction 
from without, exerted b}- lymphatic glands which 
have been inflamed and gradually become sclerosed 
and shrunken, thus dragging on the adjoining wall of 
the gullet and producing dilatations and diverticula. 
Owing to the accumulation of food at the bottom of 
the latter, inflammatory processes are sometimes set 
up and cause perforation and sloughing in the sur- 
rounding structures (mediastinitis, pleurisy, and pul- 
monary gangrene). 

Carcinoma of the oesophagus (Plate 35) is more 
frequently primarj' than secondar}\ 

It begins as an insular process and has a tendency 
to spread as a ring or belt until it finally infiltrates 
the wall for a distance of 5 cm. and more. Ulcerative 
disintegration sets in early and is ultimately followed 
by perforation into the surrounding organs — trachea, 
bronchi, lung (inhalation pneumonia), pleura, large 
arterial branches, or the mediastinum. Cancer of 
the oesophagus is located chiefly in the middle and 
lower third and attacks men more often than women 
(5:1). The secondary stenosis may again disappear 
in the later stages, owing to the progressive destruc- 
tion. 

Cancer of the oesophagus develops now and tlien 
secondarily by contiguity from the cardia, the 
pharynx, or the thyroid gland. 
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Wounds of the stomach are caused by bullets or 
stabbing ; owing to the escax)e of the gastric contents 
into the abdominal cavity a fatal i)erforation perito- 
nitis follows within a few days. 

Inflammation of the Stomach, Gastritis. 

Acute catarrhal gastritis is due to numerous toxic, 
mechanical, and thermic influences. The mucous 
membrane is greatly injected, swollen, more folded 
than normal, and covered with abundant, tenacious, 
glairy mucus. A si)ecial form is caused by toxic 
agents (phosphorus, arsenic), i.e., parenchymatoiLs 
gastro-adenitis ; the mucous membrane is not so red 
but of a turbid, somewhat yellowish ai)i)earance ; the 
glandular epithelia are enlarged, with a granular 
opacity ; in the course of a few days the cloudy swell- 
ing passes into a fatty degeneration of the glandular 
epithelia. 

Chronic gastric catarrh (chronic gastritis) causes 
changes with special i)reforence in the region of the 
P3'loru8 and presents various fonns, namely : 

In sim])le chronic gastritis the mucous membrane 
is diffusely thickened, swollen, and corrugated, ])ar- 
ticularly near the i)y lonis ; the subnuicosa is similarly 
thickened and lu'oliforated. 

Very often we observe in connection with chronic 
diseases of the liver and heart (cirrhosis of the liver, 
valvular defects, fatty heart, and disease of the heart 
muscle) a chronic congestive catarrh of the stomm»h. 
The mucosa is swollen, dark browniHli-red (^r cyanotic 
in color, full of blood, succulent, and covered with 
abundant masses of mucus. As a nil(\ the same con- 
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dition exists at the same time in the intestinal canal, 
I'.e., chronic congestive gastro-intestinal catarrh. 

In other cases the surface of the thickened mncons 
membrane is covered with flat elevations and low 
vermcose protuberances (etat mamelonne). In this 
hyiier plastic and sclerosing form of gastritis hyper- 
trophicans prolifera we may find, when the disease 
has reached an advanced stage, true warty elevations 
(gastritis verrucosa), or even larger polypoid prolifer- 
ations (gastritis ix)lyposa, Plate 37) . 

As a result of oft-repeated hyperaemic conditions 
with their associated hemorrhage by diai)ede8i8 we 
may sometimes find a difi'use or partial pigmentation 
o( the mucous membrane, which is of a lead gray or 
slaty gray color, and again most markedly so in the 
region (^f the pylorus. On microscopic examination 
the mucous membrane is seen to be sprinkled with 
numerous granules of melanin — gastritis chronica 
pigmentosa. 

As a sequel of chronic gastritis there is developed, 
though rarely, a connective-tissue hypertrophy of all 
the coats of the stomach associated with shrijD^ing of 
the organ (benign sclerosis of the stomach) — a con- 
dition which is very similar to diffuse infiltrated gas- 
tric cancer. In doubtful cases the state of the Ivm- 
phatic glands and the microscopic examination will 
settle the diagnosis. The stomach is contracted to 
the diameter of the intestine and the walls may reach 
the thickness of the little finger and are hypertrophic. 

Croui>ous, diphtheritic, and phlegmonous inflam- 
mations of the stomach are very rare and the same 
remark applies to ulcerative tuberculous gastritis 
(Plate 38). 



D1GE8TITE APPARATTS. 



Ulceb of the StOI£ACH. 



Besides tlie above-mentioned liemorrliagic e 
a specific formfttioii of ulcere occurs. Sucli ulcere 
develo]) without preceding infection or necrosis, and 
ID connection with nutritive diaturbances (hemor- 
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to that of a dollar. The margins are sharp, show no 
trace of reddening or swelling, and appear as if 
punched out. The defect in the mucous membrane 
is the largest, it is smaller in the submocosa, and 
least in the muscular tunic; thus the ulcer forms a 
funnel which narrows toward the outside. The mar- 
gins resemble 8te{>s or a t«rrace in their configura- 
tion, though the axis of tlie ulcer is not always verti- 
cal hut frequently passes obliquely through the wall 
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of the stomach. As a nile, only a single ulcer is 
found, now and then several in various stages of de- 
velopment ma.-i- be present ; sometimes the ulcers are 
oblong or iri-egular in outline, especially at the py- 
lonis, where they also may spread like a belt and 
cause stricture of the ni»euing. 

The termination varies. The smaller ulcers in par- 
ticular <ifteu heal with the formation of stellate and 
radiating puckered cicatrices (Fig. 18). Unfavorable 
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and almost nnifonnly fatal tenninstionB are Hemor- 
rhage from small arterial twigs, barely the size of a 
knitting-needle, which pass at the bottom of the nicer 
and are eroded laterally (Fig. 16) ; or [lerforatiou 
into the peritoneal cavity, esca^ie of gastric coDtentB, 
and fatal perforation peritonitis within a few days 
(primary perforation). When i^rforation threatens 
while the nlceratire i>rocess invades the mnseidar 
tunic, a reactive and adhesive circumscribed peritn- 
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Neoplasms of the Stomach 

Cancer of the stomach is very frequent, constituting 
from one-fourth to one-third of all carcinomas ; men 
are attacked more often than women (7:5). The dis- 
ease is most common between the fortieth and sixtieth 
year of life, there being hardly any difference between 
the Tarioos classes of society. The sites of predilec- 
tion of gastric cancer are the pylorus and its neigh- 
borhood and the lesser curvature; the cardia, the 
anterior and posterior wall are more rarely affected. 
As a rule, the tumor is circumscribed, exceptionally 
it is spread diffusely over the greater portion of the 
gastric wall (infiltrated cancer). 

The typical forms are medullary or glandular can- 
cer, scirrhus or hard cancer,, and colloid cancer. 

At first the carcinoma is always parietal and tends 
to spread superficially and, particularly at the py- 
lorus, annularly. 

Medullary carcinoma usually presents tumid, ele- 
vated margins, and is semi-soft in consistence, with 
an ulcerating surface of irregular form in the centre. 
In some cases the cancer constitutes a fungoid mass 
of a reddish color, is not very prone to break down, 
and is quite vascular (carcinoma telangiectodes), with 
a tendency to hemorrhages. The gastric contents re- 
semble coffee grounds and consist of altered blooil. 

Hard cancer (scirrhus or fibro-carcinoma) may be 
circumscribed to the pylorus; the infiltrated wall 
creaks under the knife, and hardly an}- juice can be 
scraped from the thickened wall. Ulceration is often 
very limited; shallow losses of substance may be seen 
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on the mucous surface of the affected i)ortion. In 
other cases this form is more diffuse and spreads 
over the greater part of the stomach, which is usually 
contracted (cirrhosis) — a condition sometimes closely 
resembling simple, inflammatory, non-canoerous, or 
benign cirrhosis. 

Colloid cancer is more apt to form diffuse infiltrsr 
tion; the reticular and alveolar stroma incloses nu- 
merous lacunsB containing transparent gelatinous 
drops ; on the cut surface the firmly infiltrated and 
thickened wall of the stomach sometimes presents a 
honeycomb appearance. Colloid cancer tends to ex- 
tend by continuity to neighboring organs (the greater 
and lesser omentum) and to the lymphatic glands 
(Plate 39). 

In very rare cases only do we find the cancer con- 
fined to the stomach and the lymi)hatic glands not in- 
volved. The condition of the latter (especially the 
epigastric glands) by the way, and, as a rule, both 
macroHCopically and microscopically, greatly facili- 
tates the differential diagnosis between cancer and 
other ulcerative processes. All the above-named 
forms of carcinoma tend to pass through the walls of 
the stomach and to involve the peritoneum ; they also 
have in common the tendency to cause stenosis of the 
pylorus, gastrectasia when seated at the latter point, 
recurring minor hemorrhages, and perforation of the 
wall of the stomach. The last-mentioned accident is 
retarded and postponed by adhesion and agglutina- 
tion of the weakened portion to the adjoining struc- 
tures (pancreas, liver, duodenum, transverse colon, 
more rarely the anterior abdominal wall). Perfora- 
tion into the colon with the formation of a bimucous 
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gastro-colonic fistula is tmcommon, and still rarer is 
adhesion to the anterior abdominal wall and perfo- 
ration outward, i.e., an external gastro-abdominal 
fistula. The fatal issue is usually due to general 
exhaustion and inanition. 

Numerous etiological factors have been cited as 
favoring the development of gastric cancer : preceding 
ulcers and cicatrices ; thermic, chemical, and mechan- 
ical, oft-recurring lesions of the mucosa. As ux)on 
other mucous membranes (oral cavity, colon, female 
genitals) gastric cancer develops by preference at 
points where chronic inflammatory processes and 
ulcerations are most frequent, i.e., at the pylorus and 
in its neighborhood and at the lesser curvature, so 
that some connection between such irritative condi- 
tions and the development of carcinoma is not to be 
denied. 

Other neoplasms (sarcoma, myoma, lipoma) are 
extremely rare in the stomach. 

Foreign Bodies. — Bonos, needles, and coins, which 
sometimes reach the digestive canal by accident or 
design, often pass safely through the i)yloruH and the 
intestine, or they may remain a long time in the 
stomach, or they may pierce the wall, causing fistula} 
and i>erforation toward the surface. 

Dilatation of the Stomach, Gastrectasia. 

This condition occurs as acute dilatation in ccmse- 
quence of overloading of the stomach or of serious 
dietetic errors (dilatatio ex ingestis), of excessive de- 
velopment of gas, and more rarely of afi'ections of the 
muscular tunic (central paralysis?). Oft-re])eated 
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mary, especially malignant tumors occur in the in- 
testine as they do in the stomach, but more rarely. 
A group of infectious diseases, such as typhoid fever, 
cholera, and dysentery, is located primarily in the 
intestinal mucosa ; tuberculosis likewise is very fre- 
quenty though as a rule only secondarily. 

Among the circulatory disturbances the most fre- 
quent form is congestive hyperemia which occurs 
with diseases of the liver, thrombosis of the portal 
vein, and affections of the heart. The mucous mem- 
brane is dark bluish-red, swollen, very succulent, and 
friable; the contents are often mixed with blood; 
abundant gray, glassy masses of mucus cover the 
mucosa (chronic congestive catarrh). In embolic or 
thrombotic occlusion of the mesenteric arterial twigs 
we note the development, often over large segments 
of the intestine, of a hemorrhagic infarction with 
effusion of blood into tlie lumen of the affected por- 
tion. Pronounced acute congestive hy persemia in cir- 
cumscribed segments of the intestine occurs regularly 
in incarceration, owing to the occlusion by compres- 
sion of the efferent mesenteric veins; this is often 
very rapidly followed by a sero-sanguinolent transu- 
dation into the hernial sac and into the lumen of the 
intestine. 

Inflammation op the Intestine, Intestinal 
Catarrah, Enteritis. 

This occurs in so many forms and gradations that 
a comprehensive descrii)tion is hardly i)ossible. 

Catarrhal enteritis or intestinal catarrh varies from 
a slight catarrh to a true inflammation and is either 
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confined to some segments of the bowel or occuis 
diffusely in the small and large intestine. Redden- 
ing, swelling, increased accumulation of mucus, aug- 
mentation and fluidity of the contents are the most 
important characteristics. 

A particularly dangerous form is infectious gastro- 
enteritis in infants (cholera infantum, summer diar- 
rhoea of children). This is due to the effect of sapro- 
phytes which by their fermentative activity produce 
poisonous chemical substances (ptomains), causing 
grave and frequently fatal auto-intoxication. It is 
probable that a continuance of ectogenous processes 
of decomposition in bottle-fed children plays a part 
in the affection. WliUe in the upper portions of the 
bowel abnormal lactic-acid fermentation and decom- 
position of sugar predominate, in the lower i)ortions 
alkaline fermentation and decomx)osition of albumi- 
nous bodies take place. At the autopsy we find the 
intestinal contents thin-fluid and usually of a pene- 
trating offensive odor; the mucosa is pale, the epi- 
thelium loosened and in many places desquamated, 
the follicles are largely swollen, t.c, a septic and 
septiform enteritis. \Miile the gastric juice by rea- 
son of its contained hydrochloric acid has some bac- 
tericide and antiseptic properties, these are only lim- 
ited, and the digestive ferments exert no protective 
influence in this direction. Under the influence of 
the disturbed chemical activity, of the abnormal 
processes of decomposition and fermentation, harm- 
less intestinal micro-organisms become pathogenic 
(facultative parasites) ; the serous transudation and 
the increased intestinal secretion contain much 
serum-albumin and mucin, greater quantities of 
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oxygen, and hence favorable conditions for the ab- 
normal augmentation of the bacteria. 

Besides' this intestinal infection, in which food, 
drink, and perhaps the saliva furnish the vehicles, 
there is also a hsematogenous infection of the intesti- 
nal mucosa; in this manner, for instance, a secondary 
metastatic septic enteritis develops in general sepsis. 

In chronic intestinal catarrh (Plate 40) the mucous 
membrane is usually thickened and of a slaty gray 
color, especially in the chronic congestive catarrh 
that develops secondarily in chronic affections of the 
liver and heart. In some cases the mucous mem- 
brane is thickened together with the remaining parie- 
tal layers, and i)olypi develop, V.e., proliferating hy- 
perplastic enteritis, enteritis polyposa. Or elae, 
following the acute enteritis of children, with general 
cachexia and ansemia, we find an atrophy of the glan- 
dular portions of the mucosa, t.e., chronic enteritis 
atrophicans. 

Follicular enteritis or follicular catarrh is the term 
applied to an intestinal inflammation in which the 
follicles are largely involved, especially in the lower 
ileum and the first portions of the colon (Plate 41). 
The mucous membrane shows the ordinary inflam- 
matory changes and, owing to the swelling of the fol- 
licles, a grater-like appearance. In some severe cases 
the follicles suppurate and break down, forming small 
abscesses (follicular abscesses) which i^rforate into 
the lumen of the intestine, and multiple follicular 
ulcers develop. These ulcers are small, from a lentil 
to a hempseed in size, and may coalesce. When such 
lesions are localized in the colon the cases are some- 
times designated as follicular dysentery. 



202 ATLAS OF PATHOLOGICAL AKATOMT. 

Croupous enteritis is very rare. 

Diphtheroid and necrosing enteritis (Plate 42) is 
characterized by marked swelling, injection, redden- 
ing, serous and sero-cellular infiltration of the intes- 
tinal wall, especially the mucosa and submucosa; 
the mucous membrane is enormously swollen, tumid, 
almost fluctuating, and divided into transverse, flab- 
by ridges. The upper layers of the mucous mem- 
brane may be in a condition of commencing or 
advanced eschar formation; at first appearing as if 
sprinkled with bran, later covered with dirty gray 
and dull yellowish eschars. Such severe and usually 
fatal forms of diphtheroid enteritis (colitis and proc- 
titis) are met with in true dysentery and also some- 
times in acute medicinal mercurial poisoning, in 
which cases the poison gains entrance to the body 
through the skin, the subcutaneous tissue, the seronfl 
and mucous membranes, or through internal adminis- 
tration, and is excreted by the intestine, especially the 
colon (Plate 43). In uraemia likewise, by reason of 
the auto-intoxication and the excretion of urea into 
the lumen of the bowel, we observe secondary toxic 
enteritis (enteritis unemica), which may sometimes 
go as far as eschar formation in the upi)er layers of 
the mucosa ; finally, a diphtheroid enteritis (colitis 
and iiroc'titis) occurs in sepsis (Plate 44). 

Circumscribed necrosing and ulcerative inflam- 
mations of the intestinal wall develop sometimes in 
connection with stagnation of the contents of the 
Ix^wel, esi>ecially in the colon ; such stagnation, act- 
ing mechanically, infectiously, and toxically, produc- 
ing fiecal or stercoral pressure necrosis, which is 
imrticuhirly fre<iuent and malignant in the vermiform 
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appendix, where fsecal concretions (coproliths) set up 
necrosis of the mucosa and the rest of the intestinal 
wall and finally cause perforative appendicitis (Plate 
47, Figs, a and h). Similar processes, though they 
terminate more rarely in perforation, are occasionally 
found in the caecum (typhlitis and perityphlitis). 
As regards the sequelsB of ulcerative appendicitis the 
following are evidently the determining elements : the 
situation and attachment of the vermiform appendix, 
the nature of the necrosing factor (mechanical and 
benign, or infectious and malignant) and hence the 
rapidity of the perforation ; in other words, the more 
rapid the destruction and perforation of the wall of 
the appendix the less time is given for adhesion and 
encapsulation of the local process and the more 
quickly will dangerous diffuse peritonitis develop. 

After inflammatory processes of various kinds we 
find rather frequently in adult cadavers a partial or 
complete obliteration of the vermiform apendix. 
Now and then we may discover, as at other points of 
the bowel, purulent and sanious periappendicitis 
(perityphlitis) without perforation of the appendix, 
in which cases septic germs emigrate through the 
diseased intestinal wall. 

Finally, chronic inflammations of the intestine 
occur sometimes about the rectum and assume very 
different forms. Ulcerative processes are met with 
along with hypertrophy of the mucous membrane 
(proliferating and stenosing proctitis), thickening of 
the muscular tunic and the adjoining soft parts, which 
are often undermined with fistulsB, esx)ecially toward 
the anus and x>6rineum ; at the same time we some- 
times find fistulous passages, in women the formation 
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of recto-Taginal 6stiil». Sach nloerative prooessee, 
which nukT cmnse strictoreB of the rectnm, are soine- 
times doe to syphilis, particiilarlT in women, and are 
liable to be mistaken for cancer. 

Clvsmatic ulcers ol the rectom are of mechanical 
on^zin. 

Rectal fistobe are divided into: complete, when the 
fistolons passage connects the Inmen of the rectum 
with the surface of the perianal integument; external 
incomplete (blind), when the fistulous passage does 
not open into the lumen of the bowel ; internal in- 
complete, when fistula springs from the mucous 
membrane of the rectum and does not open externally 
(fistulous deep ulcer of the rectum). 

These fistuhe usually develop from small abscesses, 
moT>? rarely, apparently, spontaneously ; pretty often 
we find i^^tal fistulae in pulmonary tuberculosis. 

TtBERCTLOSIS of the iNTESmNE. 
(Plate 45.) 

A number of specific infectious processes is local- 
ized in the intestine; among these are typhoid fever 
^^ileotyphus^, cholera, dysentery, and tuberculosis. 

The latter is rarely primary, more often secondary 
to pulmonary tuberculosis. While the former may 
W traoeil to alimentary infection (especially the in- 
gestion of raw milk from tuberculous cows), the lat- 
ter results from auto-infection, germ-laden sputa or 
their residues reaching the intestine with the food, 
lu tul^ereulous children in whom cavities in the lungs 
are not frequent, ulcerative tuberculosis is much rarr r 
(thirty to forty i>er cent) than in adults (sixty to 
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seventy per cent). No lesion of the surface is neces- 
sary ; the tuberculous virus is able to pass through 
the intact intestinal epithelium. The points of pre- 
dilection for the arrest and multiplication of the 
tuberculous virus are the lymph follicles (Peyer's 
patches and solitary follicles) of the inferior small 
intestine and the adjoining colon, which have about 
the same predisposition to tuberculous infection as 
the other lymphatic glands of the body and the apices 
of the lungs. In the beginning of the affection we 
notice some follicles to be swollen to the size of a 
pin's head or even of a hempseed and of a dull yel- 
lowish color; pressure or incision shows that the 
follicle is changed to a soft cheesy mass. As the 
cheesy necrosing process gradually erodes the cover- 
ing epithelial layer the centre breaks down and cup- 
shaped or crateriform ulcers appear, which rapidly 
enlarge by confluence in the region of Peyer's patches. 
In this way large losses of substance result, which 
have an eroded bottom and indented margins ; corre- 
sponding to the course of the blood and lymph ves- 
sels they have a tendency to spread circularly and 
thus result transverse belt or ring shai>ed constricting 
ulcers (Plate 45), usually associated with slight ste- 
nosis of the affected portion of the intestine ; at the 
bottom and margins yellowish nodules are fre<iuently 
embedded. On the corresponding serous coat we 
often find the local ulceration of the mucosa sharply 
marked by a reddish, whitish, or somewhat slaty 
discoloration of the former, as well as by a local 
eruption of tubercles. As in the case of the lung, we 
can distinguish acutely developed and rapidly ad- 
vancing ulcerations from those of gradual formation 
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which enlarge slowly, in which case they show a slaty 
pigmentation at the bottom. Healing of the nlceia- 
tive defects is extremely rare, here and there we may 
find a secondary cicatricial stenosis. Besides ths 
localized multiple and focal peritoneal tabercnlosis 
there is frequently a diffuse tuberculosis of the peri- 
toneum, with or without adhesion andag^utinationof 
the different layers, and with or without effusion of 
a fluid or coagulated exudate. 

Secondary cheesy tuberculosis of the mesenteric 
and retroperitoneal glands is often observed. Corre- 
sponding to the generally slow progress of the de- 
structive process, perforation and perforation peri- 
tonitis are rather rare (about five percent) in intestinal 
tuberculosis. 

Typhoid Feveb. 

(Plate 46. ) 

The result of typhoid infection is a diffuse inflam- 
mation of the mucous membrane, together with a 
hyperplastic and necrosing inflammation of the lym- 
phoid follicles of the lower ileum ; frequently (about 
one-half of all cases) the solitary follicles of the 
adjoining colon are also involved (ileo-colonic form). 
At the same time a very similar inflammatory hyper- 
plasia occurs in the mesenteric glands and in the 
spleen. 

In the first stage (hyperplastic infiltration) we ob- 
serve, along with diffuse catarrhal inflammation of 
the mucous membrane, great swelling and enlarge- 
ment of the solitary follicles and of Peyer's patches; 
the former may reach the size of a hempseed or pea, 
the latter constitute flat, plane, reddened, elevated 
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8ix>t8, projecting several millimetres above the level 
of the mucous membrane ; on incision the proliferated 
gland tissue appears reddish-gray, and of semi-soft 
medullary consistence. 

In the second stage (stage of cicatrization) , which 
begins about the eighth to the tenth da}', the swelling 
of the follicular glands begins to subside and the 
process recedes in mild cases, the glands acquiring a 
reticulated and often somewhat slaty gray appear- 
ance. Or else, in the typical course, with the tenth 
day begins the cicatrization of the infiltrations, that 
process frequently commencing at several points of 
the. surface; the necrotic eschars, owing to the stain- 
ing with bile, are of a dirty yellowish color and often 
fissured; the necrosing and diplitheroid process may 
also involve the submucosa and the muscular tunic. 

In the third stage, which occupies about the third 
week, the eschars are cast off and ulcers form, having 
an oblong shape corresponding to tlie arrangement 
of the patches of Peyer, while tuberculous ulcers are 
more transversely placed and circular or ring-like 
in form. Owing to a demarcating inflammation, the 
eschars are first loosened, then cast off; the bottom 
and margin of the ulcer are irregular and jtigged; 
erosion of vessels may occasion more or less profuse 
hemorrhage. 

In the fourtli stage (stage of recovery), whose dura- 
tion varies and which occupies tlie fourth and fifth 
weeks, the ulcers clear and heal; the regenerative 
process starts from the margin and bottom of the 
ulcers and reproduces especially connective tissue and 
epithelium, but never causes the formation of cica- 
trices and stenosis of the bowel. A marked slaty 
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pigmentation of the affected portions forms in the 
later stages of typhoid fever one of the residneB of the 
above-described metamorphoses. When the course 
is normal, free from complications, the anatomical 
process in the intestine may have run its coarse at 
the end of a month. 

Owing to the associated catarrhal inflammation of 
the bowel, the contents of the small intestine and colon 
are usually thin, offensive, and of the consistence 
and color of pea soup. A complication to be dreaded 
is perforation of the ulcers, which occurs in or after 
the third week and may cause fatal perforation peri- 
tonitis. In some cases the course is slow, so that 
even in the fifth, sixth, and seventh weeks open, 
slate-colored ulcers can be demonstrated ; or else in 
the third week or later a relapse occurs (auto-rein- 
fectiou) . In rare cases a true gangrene of the intes- 
tine develops from the eschars, whose place is taken 
by irregular, friable, extremely foetid masses. Septic 
and pyaBmic mixed infection, starting from the 
eschars and ulcers, is at times sux)eradded in all po^ 
Bible gradations. Partial eschar formation and puru- 
lent disintegration are sometimes found in the hyper- 
plastic mesenteric glands and in the spleen. Among 
other complications occurring in typhoid fever more 
fre<iuently than in any other infectious disease may 
he enumerated parenchymatous inflammation and 
fatty degeneration of the heart, liver, and kidneys, 
bronchitis, pneumonia, and bed-sores. In the ma- 
jority of cases (sixty to seventy per cent) the fatal 
issue in typhoid fever is due to complications (mixed 
infection), in the minority to the intensity of the in- 
fection. As regards the time when death takes place, 
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large statistics show that in one-half of all fatal cases 
it is in the third and fourth weeks, in twenty-five per 
cent in the second and fifth weeks, only in two and a 
half per cent in the first week, and in the remainder 
(more than twenty per cent) after the fifth week. The 
mortality varies greatly, in good hospitals it may be 
as low as eight to ten to twelve per cent, while for- 
merly (thirty to forty years ago) it was as much as 
twenty-five per cent. 

Cholera. 

The morbid process is confined mainly to the small 
intestine. 

In the first or algid stage the intestine is intensely 
reddened, of a rofey color; the wall is friable, greatly 
swollen, the mucous membrane in x)articular, owing 
to a serous infiltration. The follicles are generally 
swollen. The lumen contains a light gray, abundant 
fiuid mixed with flakes and resembling rice water. 
As the biliary secretion of the liver is arrested, the 
fluid is almost colorless and odorless, of alkaline re- 
action and watery, containing only from one to two 
per cent of solids. The flakes consist of desquamated 
epithelial shreds (desquamative enteritis). 

In the second stage (cholera typhoid) the intestinal 

contents are sparse and catarrhal alterations can still 

be demonstrated. Owing to the partial denudation 

of the mucosa there are a croupous exudation, eschar 

formation, and diphtheroid enteritis; transverse 

ulcers extending deep into the wall of the bowel are 

left behind. The admixture of bile again stains the 

contents a dark green, brown, or yellowish color. 

During the first six or seven days conuna bacilli 
14 
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Tbe Sfwadie is to be distingpiftbed from the acute 
epiktfsif form. The location of ^the disease, a hem- 
orrr^oc Demosim: ec4itis and proctitis, is in the 
£uv>r intBsdne. the mc^ intenae changes being found 
in tLe vectam and the lower portion of the colon. 

Tbe xc^ocoQs membrane is enormonslY swollen, 
alraost ftictiiadng on touch, of a dark brownish-red 
coI^:*r. and infiltrated with sercM?ellnlar and hemor- 
rr.iario exaiate. The contents of the bowel are nsu- 
aIIj mixird with blood and foetid. Owing to the 
i>=v'^rv>>is Ox the npper layers of the mncosa a branny 
depci^t is rapidly formed: as the process advancee 
the mncasa is discolored greenish-yellow or greemsh- 
gray, especially on the acme of the folds. In the 
further coarse the eschars are cast off, leaving in the 
mucosa, which is sprinkled with slaty spots, irregu- 
lar ulcers that eventually heal and produce cicatricial 
stenoses of the intestine. 

In the tropics dysentery is far more frequent and 
severe than in temperate zones. The cause of tropi- 
cal dysentery is said to be a protozoon (Amceba dys- 
enterise^ which, however, is always found to be 
associated with pathogenic bacteria. 

Under the collective term of siK>radic dysentery is 
understooil an entire group of septic or toxic forms 
of colitis which present anatomical alterations similar 
to those of acute dysentery. This group includes 
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diphtheroid, necrosing, and hemorrhagic forms such 
as occur in sepsis, ursBmic auto-intoxication, mercu- 
rial poisoning, etc., in numerous gradations. Under 
the same head belongs follicular dysentery, which is 
characterized by multiple ulcers springing from the 
solitary follicles of the colon. 

Neoplasms of the Intestine. 

The most frequent new formation is cancer, whose 
point of predilection is the rectum (more than sixty 
per cent of all intestinal cancers) ; in thirty per cent 
the colon and csecum are involved, the remaining four 
to seven per cent occur in the small intestine. Can- 
cer of the bowel is most commonly met with between 
the fiftieth and sixtieth years of life. 

Secondary cancer of the intestine occurs now and 
then, the primary neoplasm being in the pancreas or 
the stomach. 

Anatomically the same forms are found in the in- 
testine as in the stomach. Hard cancer (scirrhus) 
forms circumscribed nodules or a firm annular infil- 
tration. A more frequent variety is medullary car- 
cinoma which is characterized by its tendency to 
ulceration ; now and then it takes the form of a papil- 
lary or villous tumor which develops from a polypoid 
adenoma. The least common is colloid cancer, which 
is met with mainly in the rectum. In the lowest 
portion of the rectum near the anus epithelioma is 
sometimes found. 

As in the stomach, after the mucous membrane the 
submucosa, muscular tunic, and serous coat are early 
invaded; stenosis of the intestine occurs almost in- 
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variably, though it may again disappear when the 
superficial layers ulcerate and break down. As a 
result of the stenosis there are dilatation of the 
bowel above the tumor, sometimes associated with 
compensatory hypertrophy of the muscular tunic. 
Intestinal cancer often spreads to the peritoneum or 
to the neighboring organs, which are infiltrated by 
contiguity and destroyed. Thus cancer of the rec- 
tum may invade the vagina and uterus, the bladder 
in men (recto-vesical fistula), and the retroperitoneal 
pelvic connective tissue ; secondary carcinosis of the 
mesenteric and retroperitoneal lymphatic glands and 
of the liver is almost invariably observed. More fre- 
quently than in gastric cancer perforation into the 
peritoneal cavity and terminal purulent perforation 
peritonitis come under observation. 

Parasites of the Intestine. 

Aside from a few specific microparasitic organisms 
(tubercle, typhoid, and cholera bacilli), the great 
majority of vegetable occupants of the intestine be- 
longs to the saprophytes which only occasionally 
assume pathogenic properties (facultative parasites), 
especially and most dangerously when they are en- 
abled, by reason of nutritive, circulatory, or destruc- 
tive influences, to penetrate into the tissue of the in- 
testinal wall or into the peritoneal cavity. 

For animal parasites the intestinal canal forms a 
special site of predilection. 

Among the tape worms there are three species 
which find their habitat in the small intestine of man : 

1. Taenia saginata (mediocanellata) : head devoid 
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of booklets, with sucking-discs; the large ripe seg- 
ments contain numeroos and finely branching uterine 
arborizations with ova. The undeveloped form of the 
parasite lives in the muscles of cattle. 

2. Taenia solium: head provided with crown of 
hooklets and sucking-discs. The segments are less 
in breadth, width, and thickness than those of the 
preceding variety; the branches of the uterus are 
sparser and larger. The undeveloped form (cysti- 
cercus cellulosse) lives in the muscles of the hog, ex- 
ceptionally also in various organs (brain, eye, and 
muscles) of man, so that this parasite endangers 
health both in its mature and in its undeveloped con- 
dition. 

3. Bothriocephalus latus: head almond-shaped, 
with flat sucking-discs ; the segments are broader than 
they are long. The rosette-shaped uterus occupies 
the centre of the segments and is brownish in color. 
In water the ova change to a ciliated oncosphere 
which escapes from its shell and swims about. From 
this is developed, perhaps through the intervention 
of a secondary intermediate host, in fishes (particu- 
larly in the pike and in the burbot) a plerocercoid, 
8-30 mm. long. 

4. Ankylostomum duodenale (Dochmius duode- 
nalis), 8-18 mm. in length. In the bell-shaped oral 
capsule are hook-like teeth. This blood-sucking 
parasite lives in the duodenum and upi^er jejunum, 
and produces grave anaemia (Egyptian chlorosis) ; it 
is the cause of the miner's disease or Gk)tthard anae- 
mia, particularly in workmen occupied in tunnels, 
pits, and brickyards. The liberated ova change to 
larvae which are very resistant to external influences. 
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and many mammals. The muscle trichinsB introduced 
with the food (pork) escax)e from their capsule, rap- 
idly attain maturity, and copulate; the females, 
which may live seven weeks, bear living young (0.1 
mm. long) which pass through the intestinal wall 
and change to muscle trichinse in the muscles. Hogs 
acquire their trichin», as a rule, from rats, in which 
they are extremely frequent, now and then also from 
other hogs (feeding with slaughter-house offal). 

Abnormal Position of the Intestine. 

Under this head belong hemiae, invaginations, vol- 
vulus, and prolapse. 

Hernia, 

By hernia (rupture) we understand the position of 
a portion of the intestine outside of the abdominal 
cavity ; the covering, the hernial sac, consists of the 
protruding parietal peritoneum and the external 
integument (cutis and subcutis). We distinguish 
external and internal hemi®. 

In external hernia (the most frequent variety) the 
sac inclosing the prolapsed intestine consists of a 
sacculated protrusion of the parietal i)eritoneum 
within the accessory coverings (cutis and sul)cutiH). 
In every hernia we must distinguish the hernial oi)en- 
ing, the neck, the body, and the contents of the her- 
nial sac. 

The majority of hemifle are acquired anomalies in 
the occurrence of which several factors may be active. 
Predisposing causes are inherited tendency, shape of 
the abdomen, inclination of the jielvis, and local 
proliferation of knuckles of fat in the subeerosa of 
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the parietal peritoDenm, wberebj the fibroos paite 
are crowded apart and the affected portion of the 
peritonenm is dragged outward. Abnormal eoBpeii- 
aion of the intestines, espedaUy lengthening of the 
mesentery (enteroptosis), has also a predisposing 
effect The exciting cause acts as follows: forciUe 
straining, at once or when repeated, raises the intra- 
abdominal pressure, the less resistant portions of the 
wall giye way, and local protrusion results. 

Congenital hernia (only inguinal and umbilical 
hemiae) are among the arrests of development and 
represent persistent diverticula of the peritoneum. 

The most important forms are : 

1. Inguinal hernia, constituting about five-sixths of 
aU hemise, is found in men ten times more frequently 
than in women. A congenital inguinal hernia con- 
sists of the open processus vaginalis peritonsBi, which 
is changed to a hernial sac when intestines prolapse 
into it; the contents (intestine) are in direct contact 
with the testicle; the hernial opening begins later- 
ally from the epigastric artery ("^ external" inguinal 
liemia). 

Much rarer than the external (lateral) inguinal 
hernia is the internal variety situated medially from 
the epigastric artery; this hernia passes vertically 
thix^ugh the abdominal wall. 

2. Crural hernia is far less frequent than inguinal 
hernia (1 :0), and affects women more often than men 
(3:1). The hernial sac, which is small, protrudes 
from under Potti>art'8 ligament, crowding before it 
the fibww of the fascia oribrosa. 

3. T^mbiliivil henna (three per cent of all hernia) 
occnrs co!^?ettitall,v as an arrest of development with 
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fisettred atxloinen; the prolapsed iiitesiine is covered 
only with the external layer of the funiH. Acquired 
ambilicnl hemin is moat fretjuent in corpulent per- 
sons and in women who have borne many children. 
Qnite an extensive variety is hernia of the umbilical 
cord, the funis ililating and receiving intestines when 
the abdomen is fissured. 

Among the rare forms are sciatic hernia (protrusion 
of the jwritoneum through the sciatic notch) and her- 
nia through the obturator or ovtd foramen. Dia- 
phragmatic hernia is not a true hernia but a prolapse 
of abdominal contents into the left pleural cavity 
through a defect in the diaphragm : it may be con- 
genital oracquii-ed aftera trauma (fail froma height). 
Internal hernia ao-called (Treitz'a hernia) are char- 
acterized by the fa^t that the intestine is displaced 
tbrongh preformed pocketa of the [leritoneal wall. 
Such retroperitoneal lieruiie occur very rarely, for 
instance, at the foramen of Wiualow, in the eubciecal 
fossa. 

A hernia of the intestinal wall (Littre's hernia) is 
present when only one side of the intestinal wall lies 
in the hernial sac as u diverticular protrusion. 

Hemiin are among tlie frocjuent affections ; two and 
a half to three |)er cent of all i>erson8 are suffering 
bt>m them ; by reason of numerous exciting caoaes 
they are found more than four times as often in men 
ns in women. HerniiB are more freijufut on tlio right 
than on the left side ; sometimes they are bilateral. 

The hernial contents vary greatly in bulk and an- 
atomical character; beatdes the intestine with the 
corresponding mesentery wp often find i>ortiou8 of i 
the great omentum which are rich in fat, almost Upo- 
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matooB. The prolapsed parts are either freely mova- 
ble (reducible) or adherent to the peritoneal inTest- 
ment of the sac (irreducible). 

The most serious complication of a hernia is incar- 
oeralion with occlosion or stenosis of the intestiiie 
(different degrees of stenosis). 

The term elastic incarceration is employed when, 
the hernial opening being relatively narrow, a sad- 
den increase of the intra-abdominal pressure (forced 
inspiration, sneezing, straining) crowds a portion of 
the intestine into the sac and redaction is preyented 
by the elastic constricting opening. In fsecal incar- 
ceration the cause lies in the intestine itself; this 
variety begins with the arrest of the contents, the 
expanding bowel drags adjoining loox)6 toward it, and 
the i>atalousness of the afferent and efferent loops is 
suspended. The occlusion of the intestine causes the 
symptoms of ileus (miserere; stereoraceous vomiting), 
dilatation of the superior portions of the bowel, and 
meteorism. As a result of the compression exerted 
by the elastic hernial opening, which occludes partic- 
ularly the efferent veins of the mesentery, there are 
venous hypersemia, hemorrhagic oedema, and hemor- 
rhagic dropsy of the hernial sac (sanguineous appear- 
ance of the hernial fluid), and finally gangrene and 
^perforation of the constricted intestine, with septic 
peritonitis. 

Among other complications may be enumerated 
simple coprostasis, which may increase to faecal in- 
carceration and inflammation in numerous forms 
which may cause diffuse peritonitis. 

Invagination (intussusception) is the entrance of a 
portion of the intestine into the adjoining inferior 
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portion; the liomoQ,v mous layers of the mtestiual 
wall then touch each other. The invagiDation in- 
volves also the mesentery or the mesocolon; venooa 
liyi^erEemia, stasis, hemorrhage, and hemorrhagic In- 
farction result; the invagiuated portion forms a 
slighUy ciured, sausage-shaped, dark brownish-red 
mans. The iutussosceptum consists of a descending 
inner cylinder and the amcendiog middle cylinder; 
the external (likewise descending) covering or sheath 
is formed by the inferior segment of intestine. In 
consequence of the occlusion the resnlts are the same 
as in incarceration, i.e., dilatation of the superior 
portions of the bowel. The most frequent varietj' is 
the ileo-ciecal, ileum and ciecum being invaginated 
into the colon ; more nirely we find invaginations of 
the ileum or colon. Agonal invaginations of the in- 
testine are frequent in infants; they are sometimes 
multiple, easily reduced, and free from every second- 
ary reaction. 

ndvulus is a torsion of the intestine either around 
its longitudinal axis, rarely observed in the ciecuni or 
colon, or the mesentery or mesocolon is twisted, the 
fixed point being at the origin of the mesentery ; in- 
testinol occlusion (wcurs secondarily. Tliere may 
also occur internal incarcerations with stenosis or 
occlusion of the intestine by jiHeudo-liguments, ay- 
nechiie, esjiecially between the great omentum and 
pelvic peritoneum, and by fissures in the omentam 
and mesentery. 

Prolapse is the protrusion of intestine through the 
anus, I.e., invagination of the bowel at its external 
opening. The surface of the prolapsed intestine con- 
sists of mucous membrane. Tliis anomaly develojis 
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under excessive and ofir-repeaied straining, in relax- 
ation of the intestine and when it is adherent in the 
true pelvis. Secondarily inflammatory processes and 
gangrene may result. 

DISEASES OF THE PERITONEUM. 

The x)eritoneum covers numerous and bulky organs ; 
among the serous membranes of the body it possesses 
by far the greatest surface; this fact on the one hand, 
and the frequency of diseases of the organs which it 
covers on the other hand (stomach, intestinal tract, 
female genitals), make it easy to understand that 
changes of the peritoneum, especially such as are 
secondary in their nature, are observed in numerous 
instances. 

Ascites is met with either as a local symj)tom of 
general dropsy or occurs by itself in connection with 
prolonged and marked congestive hyi>ersemia in the 
course of the portal vein, usually due to cirrhosis, 
carcinoma, and syphilis of the liver (haematogenoas 
mechanical ascites), or local diseases of the perito- 
neum, particularly neoplasms (carcinosis, sarcoma- 
tosis), cause disturbed absorption and dropsy. In 
some eases several causes are combined, e.7., hydne- 
mia and circulatory disturbances, or inflammation 
supervenes when droj^sy has existed some shorter or 
longer time, t.e., inflammatory ascites. The quan- 
tity of fluid is very variable; it ranges from a few 
tablespoonf uls to ten and twenty quarts. 

Often we find as co-ordinated associated disturlv 
ances congestive catarrhs of the gastro-intestinal mu- 
cous membrane, oedema of the intestinal wall, anil 
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congestive enlargement of the spleen. The sequeln 
depend in tbu luuin upon the quantity of the trans- 
udation ; vilien tiie amount of duid in hirge, we ob- 
serve abnormal eleivation of the diaphragm with cor- 
reepondinK diminution of the thoracic space and of 
the OD^iuia contained therein, especially the lungs. 

Peritonitis is extremely freiiuent in all grada- 
tions and forms— circumscribed or diffuse ; acute or 
chronic; benigu, tending toward adhesion and re- 
covery, or as an infectious and purulent process with 
a nsually fatul termination. 

As a rule peritonitis is a secondary process spring 
ing from the abdominal organs; T«ry rarely is it 
idioimthic and crypttigenic. 

Adhesive i«ritoiiiti» is not often diffuse but more 
commonly develops from tlry fibrinous peritooitia. 
Such circnmBcribed forms of adhesive i>eritonitis are 
found particularly in the true pelvis (adhesive pelvic 
peritonitis), i.e., as perimetritis, peri -oophoritis, peri- 
hepatitis, perisplenitis, perityphlitis, or as adhesion 
of the gall bladder to the adjoining organs. 

Exu<lntive [H?ritiiuitis may be diffuse or encapsa- 
luted. In general the liijuid masses of exudate have 
the tendency to collect in the deeper portions of the 
abdominal cavity, esi>ecially in the true jielvis, in 
the neighborhood of the kidneys, the liver, and the 
spleen. Besides the fibrinous and sero-fibriuous form, 
which UiM a more benign character, we distiagoish a 
hemorrhagic, a puiident, a fibri no- purulent, au ioho- 
roofl, and a tuberculouu peritonitis. 

The gross and the minute alteratioim iu the fomu i 
of peritonitis huhi eiiumerat^Hl agree iu general with ' 
Uie analogous proceuses iu other tierouH metnbnue* 
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(pleurisy, pericarditia) described above. The qi 
tity of tlie exudate varies accordiug to the duration 
and the intensity of the process. The amoimt may 
be minimal and still cause death; in oth^r cases we 
may find several quarts of an inflammatory esudate, 
especially in hemorrhagic and sero-fibrinons perito- 
nitis. In the neighborhood of the starting-point, for 
instance, in perforation peritonitis, the exudation is 
usually most abundant. The more recent the inHam- 
mation the more commonly are the organs simjily 
adherent and easily liberated; when the process is 
long standing the adhesions are firm. 

Among the secondary alterations accompanyii 
peritonitis the most important to be enumerated are 
intiammatory cedema of the intestinal wall, meteor- 
ism due to paral\'sis of the intestinal muscles, and 
elevation of the diaphragm; encapsulated pnmlent 
exudates may occasionally perforate Into the intes- 
tine and recovery may thus be favored. When this 
occurs, the loss of substance at the point of perfi 
tion is usually greater in the serosa and snbsei 
than on the mucouu surface. 

In perforation iieritonitis starting from the intesti-' 
nal tract gases may escape into the peritoneal cavity 
and cause tympanites; in ichorous forms of perito- 
nitis resulting from the escape of intestinal contei 
the development of gas may also take place sul 
(juently from the exudate. 

Ichorous and sauio-purulent peritonitis arises par- 
ticularly after perforation and injuries of the intes- 
tine (vermiform appendix) and in incarcerated hernia. 
The fcetid exudate which is mixed with fssces contaii 
bacteria of decomposition. 
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Etiologically it may be noted that in intestinal per- 
foration peritonitis sometimes minute quantities of 
the contents of the bowel entering the peritoneal cav- 
ity may suffice to set up a fatal peritonitis ; of course 
such small amounts may also be absorbed or encap- 
sulated. As a rule in perforation peritonitis there is 
a multiple or mixed infection (in which the bacterium 
coli in its numerous varieties usually takes part), 
while the hadmatogenous and metastatic forms of 
|)eritonitis generally represent mono-infections (with 
streptococci or staphylococci). The contents of the 
colon are more dangerous than those of the small in- 
testine. A peritonitis of aseptic origin caused by 
chemical irritante {e.g., bile, or a filtration of fsBces 
free from bacteria) furnishes no punilent but a sero- 
fibrinous and hemorrhagic exudate. In i^erforation 
peritonitis the peritoneal cavity is invaded not only 
by pathogenic bacteria but also by chemical producte 
(toxins, proteins, intestinal ferments, and products 
of fermentation) which are apt to influence the sec- 
ondary peritonitis. It is not yet positively deter- 
mined whether death in infectious peritonitis is due 
to intoxication or to nervous influences (continual 
nerve irritation, t.e., slowly acting shock). 

TUBEBCULOSIS OF THE PERITONEUM. 
(Plates 48. 49, and 50.) 

Tuberculosis of the peritoneum occurs in several 
forms : 

1. As acute miliary tuberculosis, either of hsema- 
togenous origin and a local i)henomenon of acute 
general miliary tuberculosis, or by continuity from 
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local tabercnlosis of the intestinal mnoosa or of the 
mesenteric and retroperitoneal lymphatic glands 
(Plate 49). It is usually spread more or less uni- 
formly over the entire peritoneum, the slightly red- 
dened serosa being covered with numerous miliary 
tubercles; when the course is less rapid (subacute or 
subchronic tuberculosis) the nodules may reach the 
size of a hempseed or pea. 

2. As localized focal miliary tuberculosis, fre- 
quently associated with subacute or chronic fibrous 
peritonitis, starting from older tuberculous ulcers of 
the intestinal mucosa. Particularly in the serosa of 
the lower ileum and the adjoining colon we observe 
upon the convex side of the slightly contracted bowel 
groups of miliary nodules, each group corresponding 
to an ulcer on the mucous surface of the intestine, 
I.e., aggregated recurrent miliary tuberculosis result- 
ing from regional infection (Plate 48). 

3. Tuberculous peritonitis may resemble tubercu- 
lous pleurisy ; we distinguish an acute or subacute 
exudative form, when the exudate is usually hemor- 
rhagic, more rarely sero-fibrinous or purulent; be- 
sides, numerous miliary tubercles like grains of sand 
are scattered through the serosa. Then there is a 
chronic productive and adhesive tuberculous i)erito- 
nitis with the formation of larger nodules (Plate 50), 
diffuse infiltration especially of the great omentum 
(omentitis tuberculosa), which is shortened, fibrous, 
thickened, hard as a board, and sprinkled with irreg- 
ular cheesy foci. 

Tuberculosis of the peritoneum, with or without 
inflammation, is found in about five per cent of all 
cases of fatal tuberculosis ; very rarely is it primary, 
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generally secondary. In men it is remarkably more 
frequent than in women (4:1); this predisposition in 
men probably depends upon the corresponding fre- 
quency of hei>atic diseases and alcoholism. Sponta- 
neous recovery from peritoneal tuberculosis is quite 
rare; in recent years arrest of the disease and even 
recovery have been reported after simple laparotomy 
with removal of the liquid and coagulated masses of 
exudate. 

Neoplasms of the peritoneum are usually secondary ; 
most frequently we observe secondary carcinosis in 
the form of multiple nodules and tubercles (Plate 51) 
or diffuse infiltrations of the omentum and mesentery 
with primary cancer of the stomach, intestine, liver, 
or pancreas. Ascites or states of inflammatory irri- 
tation are often associated with it. 

Among primary neoplasms of the peritoneum and 
its subserosa may be enumerated sarcoma, endothe- 
lioma, rarely fibroma and lipoma, also myoma which 
may spring from neighboring organs containing mus- 
cular tissue (subserous myoma of the uterus and its 
appendages). 

Of animal parasites echinococcus cysts and rarely 
cvsticercus cellulossB are found. 

Enteroptosis (Glenard's disease) is the term applied 
to anomalous position of the abdominal viscera char- 
acterized chiefly by elongation and stretching of the 
susx)ensory ligaments of the stomach and colon. As 
a result of this condition we find these organs abnor- 
mally movable and in faulty positions, e.</., the trans- 
verse colon, especially its right flexure, is situated at 
the level of the umbilicus or lower, midway between 

symphysis and umbilicus; the stomach (gastrop- 
15 
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tosifl), too, is correspondingly displaced downward 
and to the left. Descent of the colon is caused not 
only by abnormal stretching of its ligaments bnt 
also by long-continued or oft-repeated overfilling. 
Slighter grades of enteroptosis are physiological and 
give rise to no disturbances. Unsuitable clothing 
(tight lacing), frequent pr^nancy, and former obes- 
ity are evidently important etiological factors. 



Diseaaea of the Liver. 

Injuries of the liver are met with as gunshot, iu- 
cieed, aoil ntab wounds, and ub subcntaDeous rup- 
tures, the latter reBulting especially Iroiu bluut force 
or a fall frora a height; they eud in death by fatal 
hemorrhage into the abdominal cavity or by second- 
ary infectious iuflammation. The escape of bUe into 
the abdomen causes aero-Bbrinoua peritonitis and 
sometimes termiuatefl fatally. 

The capsule of the liver takes part in the diffuse 
inflammations of the peritoneum and in numerous, pur- ' 
tionlarly inflammatory processes of the liver; in tlua 
way, for instance, arises in hepatic cirrhosis a chronic 
adhesive and hyperplastic inflammation which very 
rarely may also be observed idiopathically with sec- i 
ondary atrophy of the liver. 

Among the circulatory disturbances of the liver 
should lie mentioned as a frequent form chronic con- 
gestive hyiRirft-inia (Plate 52, Figs, a and (i)- This 
occurs regularly when the return of venous blood 
from the liver is retarded by valvular and muscular 
diseases of the heart. In the initial stages the liver 
is fiulargod and of a dark cyanotic color; when ol 
long standing there is cafiiUary ectasia in the centre 
of tho iiciui surrounding the central veins, with sec- ' 
ondary atrophy of the liver colls. The c«ntreH o( 
aciui in conse(|uence present a dark brown to bluckisli- 
red color, while the uarginal purtioua of the acini , 
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and die aaBOciaAed or afaKsi futtr infilftniion of the 
moE^Loal aones of die aam, siiows Tarioos gradatioDs 
— daik and ligitt (awpmic) akadea of nalniQg liver. 
When the eiiciiIatorT distarbanee is erf long standing 
Ae entire organ appeals akmnken (atrophic natmeg 
Kier, cyanotie or zed atrophj). 

AXBOPKT OF THE LjTBR. 



Partial atrophy of the Utbt is freqnentiT found in 
the so-oalled corset liTer, in which the farrow. Tarr- 
ing in width and depth, nins transTerselj across the 
antero-inferior portions of the right and sometimes 
also of the left lobe. 

Simple diffuse atrophj oecturs in very old, cachec- 
tic, or greatly emaciated patients; the bulk of the 
liver may sink to half of the normal; the tissue is 
firm and of a dull brown color (brown atrophy) ; a 
finely granular pigment ia found deposited in the 
centre of the acini. 

Acute yellow atrophy of the Kver (Plate 54), so 
called, belongs to the group of degenerative and 
necrotic processes and will be discussed with degen- 
eration of the liver. 

Hypertrophy op the Liveb. 

Partial vicarious hyi)ertrophy (regeneration) of 
isolated segments is found sometimes after the loss 
of i)ortions of the liver, in a specially characteristic 
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form in eciiiDocorcus lutd sypbilis, or in the lowwl 
seKinents of the right lobe after prouoanced preeson I 
atrojihy (corset liver) of the anljoiuing portions. 

Diffnae tnie lijpertrophy oticurs occasiouully. « 
pecially in connection with slight increoHe of the nap--! 
[Kirting framework — a condition which is laryel.v bolS 
erroueouBl.v included with hyiwrtrophic cirrhc 
(psendD-bypertrophy) ; the etiologirid factors 
chronic cou^Btion, ])lethora, and the abuse of uloc 
bol (beer). 

Fatts Liver. 

An abnormal accumulation of fat in the liver i 
produced in different ways. 

1, Fatty degeneration develops rapidly in c 
tiou with and as a Heeoud Btage nf i;loudy HWollitigl 
{parenchymatous hp]>atitiH). The liver in nuKlerately i 
enlarged, pale, and ducculeut; in the liver wUa m 
find numernuB droplets of fat, usually of small size. 
In the higher i^ides {f.ij., in acntu intoxications) tlie 
liver is enhirged from thirty -throe Uy fifty jht i-ent. is 
of a gray clayey color, aonietimoa icteric, and the 
liver cells are completely filled with droj* of fat. 
This acute fatty degeneration of the liver la found in 
motlerute degree iu grJive acute iiif«ctious distuiwt. 
(aeptic or ]jj atmic infections, typlioid fever) aasociatedl 
with high [lyrexia^ Ixwidctt it devfloi« id a dm dsyftJ 
with intoxications (poisouiiig by phoHpLorus, atHRtiia, J 
and ifMlnfonn). Tho highest degrwtt of fatty ]iv« 
combined nnth icteniH are found lu phosphonta |>ai>J 
soning {the contained fat riscH from thnni jHir cat loj 
thirty -two per cent of the freah substance): the b| I 
accumulating iu large maaaeia iu th« liver i* fitruadl 
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only to a slight extent from the protoplasm of the 
liver cells (fatty degeneration); the greater portion 
is carried to the liver from other organs which have 
undergone a similar degeneration (fatty infiltration). 
In acute yeUow atrophy, a process which for the 
time is stiU obscure, a considerable portion of the 
hepatic parenchyma perishes by fatty necrosis ; the 
liver diminishes markedly in size within two to three 
weeks and appears flabby; on the cut surface red 
(alcoholic) and yellow (icteric) portions alternate 
(Plate 54). 

2. The second principal form of fatty liver (fatty 
infiltration, Plate 52, Fig. a) is characterized b}' the 
fact that the fat is deposited in larger drops in the 
otherwise intact, merely enlarged liver cells ; whether 
by reason of increased supply, or of diminished com- 
bustion, or of both combined. Belonging in part 
still among the normal conditions is the fatty liver of 
overfeeding which is met with in obesity; in the 
higher and extreme degrees (the contained fat rising 
to forty -four per cent of the fresh substance) it is 
}>athoIogiea], as for instance in the artificially pro- 
duceil fatty liver in overfed geese. Another form of 
this fatty infiltrateil liver is frequently found in 
druuksuxls, sometimes associated with slight or 
marked degrees of cirrhosis (fatty cirrhosis). 

3. Finally, a pronounced fatty infiltration of the 
liver is sometimes met with in verv cachectic and 
emaciated i>ersons (cachectic fatty liver), especially 
in Ciises of phthisis, carcinoma, and chronic fevers. 
The origin of this anomaly is rather obscure ; per- 
haps the associated anaemia, increased decomposition 
of albumin, and consequent decreased combustion of 
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fat have something to do with it; conditions resulting 
from infection may sometimes also have their share. 
In all these forms the liver is markedly enlarged, the 
sharp margins are ronnded, the tissue is cut easily, 
its consistence is almost like that of butter, and it is 
bloodless. Sometimes slight icterus is present, evi- 
dently the result of stenosis and occlusion of the 
smaller bile ducts by the excessively swollen and fatty 
infiltrated parenchyma of the liver. 

Inflammation of the Liver. Hepatttis. 

Purulent hepatitis is always focal and usually mul- 
tiple ; the abscesses vary in size and may reach that 
of a fist and larger; the pus is often mixed with de- 
tritus, shreds of tissue, and bile. The disease is 
generally of embolic origin, springing from the radi- 
cles of the portal vein when infectious, purulent, and 
septic processes have developed in the neighborhood 
of the branches of that vessel, especially in the wall 
of the colon (dysentery) or the vermiform appendix, 
and caused septic thrombo-phlebitis. The abscesses 
are usually subcapsular and may give rise to purulent 
perihepatitis and peritonitis. The portal branches 
of the liver are often filled at the same time with dis- 
colored, semi-soft thrombi undergoing purulent dis- 
integration. The hepatic abscesses which are so 
frequent in the tropics and were formerly regarded 
as idiopathic affections are probably without excep- 
tion of embolic origin and develop by preference in 
connection with tropical dysentery. By paradoxical 
or retrograde embolism infected thrombi, perhaps 
derived from the peripheral veins of the head, may 
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L AiT'^poii: vnrrtHTiHHw graindsa cizzkosB (L^en- 
3Be*. Th^ Ir«i!r ii^ auizkBtSr ■ffminfelied in si», the 
^iiizSiL*^ is xnumLified wic& coyEse jUki fine tnbeioai- 
BHSw Wi ^7if3r i» jeUsywistL o€ pttfe lomjiBk-jellov. 
iiDii ini^ ^&flHiB ts^uks imiiisr tie knifed On the eot 
<$arsiA.*t^ "Fe oircice chiic uhi^ jnrTfcTUfciilnr tiaBue is ir- 
jpyrrttrj jmi pr:cii&elj pcolifaafied: betvneen the 
wiiitii^ii 3iasi}e» •:£ et^imecCE^e tbasoi^ appenr the irTeg> 
nlkrl- <linnkfHi Arrrf,, wtiic& &ze more intensdv Tel- 
Li:w :r ieofcic in ^^:h:'t ;inil offaHi iofiknted with fat. 
Tlie miLT^r^ci^pe r»^veikL:^ ;& peripoctakl insfeomeiiioiis cost- 
iiiH.tLv>>-ds«ie pp:^ii&fr^«:Hi. Ovin^ ^ the oblitera- 
ti«.m •>£ brinehtes of thie p«>rtal vein theie is m secoodjurT 
s6isis in the «iiscribimoii of tiuU veBsel, i.tf.^ ccxiges- 
tiTe (e^nLinc^Dient of the spleen, chronic cntnrrh of the 
3k>miLch Ami iiifiet$tiiie« And finallj ascites; the ob- 
literatioa &ziJ constriction of bile docts Gsose moder- 
ate icterus. 

2. More rarely we obeerre hypertrophic eirrhosis 
of the liTer - peeudo-hvpertrophj >, the organ being 
fn^inently enlarged to one and two-thirds of the 
nonnaL sometinies to donble and treUe the nsnal 
bnlk. The sorface with few exceptions is smooth, 
the tissue usually richer in Uood than normal ; under 
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the microscope we notice in typical canes a moderate 1 
interacinous, together with a predominant intra- J 
acinous, irregular proliferation of connective tisBue; 
icterus is uBnallv absent. In some cases a cbronie I 
icterus develops gradually and progressively for I 
many months and even years to a fatal issue. 

In other cases with hypertrophic induration of the 
liver the connective- tissue proliferation ts so slight 
tliat it will hardly explain the marked enlargement of 
the organ. In such cases, which present no other 
complication (congestion in the distribatiou of the 
portal vein), the condition is evidently a true hyper- 
trophy of the parenchyma with slight interstitial 
jiroliferatioD. Hyi>ertrophic cirrhosis of the liver, 
■which very rarely only is also found as the first stage 
of atrophic cirrhosis, occurs chiefly in men (ninety 
per cent of all cases) addicted to beer lirinking (alco- 
holism). Often it constitutes an incidental condition, 
imrticularly in idiopatliic cardiw^ hypertrophy anil 
tuberculosis; while a secondary splenic tumor 
Is constantly found as a concomitant phenomeutia, 
ictems occurs in only aliout one-fifth of all caH<>8, j 
and ascites is i|uittf oxM^ptional. 

The various forms of hepatite cirrhosis are fr^- I 
qoently associated witli mmlcrate and high det;ree»l 
of fatty intiltriitiou ; Ixisiiles there is sometime i 
adenoid proliferation of the bile ducts in the hyper- 1 
plairtic iut«ritcinouH connective tissue. In the eticd-T 
ogy of chronic interstitial hepatitis toxic and infeo- 1 
tious inflnences, €S]>eciiilly alcoholism tuid syphitiA, f 
pUf a prominent part. 

A Hiieciul though rare form of ho|)atic iDflammAtiud I 
i» Inliary cirrhosis which develojM) iu couoeotioii « 
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long-continued stasis of the bile and chronic inflam- 
mation of the bile ducts, e,g,^ experimentally after 
ligation of the ductus choledochus. Under the same 
head belongs also verminous cirrhosis of the liver in 
domestic animals (sheep and cattle) caused by dis- # 
tomatosis ; the morbid process is usually spread ir- 
regularly in spots throughout the liver; the marginal 
portions are as a rule more markedly affected than 
the central parts of the organ. 

Tuberculosis of the liver may occur as acute mili- 
ary tuberculosis; in the parenchyma and visible 
through the capsule we find more or less numerous 
gray, punctiform to pin-head-sized nodules (Plate 
56). This form of tuberculosis is more frequent in 
children as a local phenomenon of general miliary 
tuberculosis ; now and then it is seen as the expres- 
sion of the general terminal infection in chronic pul- 
monary tuberculosis of adults. More rarely the liver 
contains larger tuberculous foci, so-called solitary 
tubercles the size of a hempseed or pea, which are 
usually i)resent in considerable numbers in the paren- 
chyma of the organ. As a result of central softening 
and liquefaction small cavities form, the contents of 
which may be bile stained when there is communica- 
tion with bile ducts. 

The most important animal parasite of the liver is 
the echinococcus, the early life stage of a small tape- 
worm with three segments infesting the dog, taenia 
echinococcus (Plate 55, Fig. h). Dogs acquire the 
corresponding scolices from domestic animals (sheep, 
cattle, or hogs), while the ova of the dog's taenia in 
turn infect the latter and man. The parasite forms 
cysts which take the jJace of the liver tissue and are 
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iisaally large, reiuihiug the size of hii adult Lead.J 
Each coDHiste of a mother ovHt with chitiu layer, %M 
parenchyma layer uixtn which the acolices are situ- 
ated, and generally contains nnmerona danghter 
cysts, i.e., endogenons echinococcus. A special vari- 
ety is the multilocular or alveolar efhinococeua, which 
forms tumid masses of board-like hardness the size 
of a child's or even an adult head; in the cflotre i 
usually a cavity with eroded walls. A fibrous frame- ] 
work with few cells contains the folded and irregn-. 
liirly distributed chitin vesicles with or without | 
scolices. 

SyPHIUB of the LlVKli, 

|l'lal«s57, S8, and 59.) 

Aside from diffuse interstitial hepatitis which somo- ■ 
times develops in consequence of syphilis, either sooal 
after infection or many years later as on after-effect^ i 
and is met with especially as the hypertrojihic form ' 
in congenitjil syphilis of the newly bom, syphilis 
occasionally gives rise to a serious visceral disease, i 
pecnliar form of interstitial hepatitis, iu which the 
proliferation of the fibrous tissue is so localized that 
the liver is markedly deformed (he]>iititis iutorstitialis 
deformans). Thus imignlar larger and smaller loI>esJ 
are formed (Plate 67), which are separated by decpl 
indentations and fissures (large-lolted liver). Very J 
often these firm fibnius tral^ecnlie spring fn^ni thftfl 
snsjiensory ligament; this frefjueiitly cootains t 
tered yellowish, necrotic, firmly eliuttic^ n<Hlnlc« (guin- 
iQftta), i.e., interstitial ^mmous hepatitis (Platfta 56 < 
uid 50). The partial inflammatory atrophy oftuD , 
leadx i«> compensatory irregular hypertrophy of | 
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or THE LiTSB. 

Of oecasioiial omnreore in Ibe hrer aie cmTemoas 
angioma, very rarely sarcoma ^hemofrliagic angio- 
sarcoma >. and adenama. 

By iar the mo^ frequent neoplagm is eairinoma, 
which is ofdy exceptionallj primary, bot occurs more 
r»ften than in any other organ secondarily and meta- 
staticaDy. 

Primary carcinoma c^ the liTer forms large tnber> 
cles 'from the size of a fist to that of a child's head) 
around which smaller nodules are risible; besides 
the tubercular form infiltrated carcinoma is met with, 
when the tissue contains insular cancer nests resem- 
bling the residues of lirer tissue in cirrhosis of the 
organ. 

Metastatic cancer occurs in the form of multiple 
tubercles which are usuaUv almost uniformlv distrib- 
uted through the p>arenchyma and subperitoneally, 
and is especially frequent in primary carcinoma of 
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the stomach, ioteatiiie, female geuitals, breast, aud 
extemaJ Hkin. The tubercles rau^e in size from a 
pin's head to a fiat, contain a central depresBion on 
the Burfaoe (umbilicaticm), are sharply demarcated 
from the neighborhwjd, and whitish in color. Ic- 
tems and fatty infiltratiou of the hepatic parenchyma 
Hre Hometimes found as conjiilic^tions. 

Secondary cancer of the liver also develops occa- 
sionally by direct extension from the stomach (lesser 
corvatiire or pyloms) or from the j^all bladder and 
the larger bile ducts. 

DISEASES OF TUE BILE DUCTfi. 

The biliary passages of the liver, especially the 
finer ones, jmrticipate in the diseases of the hepatic 
tissue; es{jecially with interstitial inflammation of 
the liver, with diffuse [>arencliymatous processes, 
there may be stenneis or w^clusioD of the lumen with 
prevention of tlie escape of the bile, i.e., icterus. 

Inflammation of the bile ducts — cholangitis — de- 
velops alonK tliR ductus choledochna by estensioa 
from the dnodenam ; swelling of the mucosa and in- 
creased secretion (formation of a mucous plug) are 
said to previmt the efl(!a[)e of the bile into the intes- 
tine and cause catarrhal icterus, so cullod. Chrooio 
catiurliB are due mainly to gall stones; these latter 
occasionally produce in the ductus cboleihxrhus cir- 
cumscribed necrosing inflammations (j>resRurn ninn'o 
sis) which may resnlt in x>erforatiDU and secondary 
lieritouitis. 

Purulent inflammation of the bile ducts <leTelop8 at 
timAS in cuuuectiou w/th gall stones and witli jmrfunt- ' 
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tion of hepatic abaceeaes into the dacts; the lattra 
(XKitain bOe-atained pus mixed with deaqnainated 
epithelia. 

Dilataticm of the bile ducts, especially the larger, 
occurs in comiection with stenosis or oUiterstion of 
the docios rholedochns ; infiammation of the mocosa 
is very apt to be associated with it when the escape 
of the bile is prerented. When the ocdosion of the 
dovtns choledochoB has lasted for a certain length of 
time, there will be oonsideiaUe dilatation of the bile 
dacts and of the gall Uadder as well ; rarely the latter 
may mptore. 

When (he cystic dock is occlnded (for instance, by 
gall stones) the gall Uadder is oanally dilated and 
filled with mucus or watery fluid, t.e., dropsy of the 
gall bladder by retention. 

Inflammation of the mncosa of the gall bladder 
(cholecystitis) occurs in different gradations, namely, 
as simple catarrh with increased secretion of mncns 
and US pamleut inflammation, particularly in conse- 
qneoce of gall stones. Necrosing (diphtheroid) and 
ulcerative cholecystitis with perforation, peritonitis, 
or e\-aciiation into the stomach, duodenum, or colon 
may occur in typhoid fever. Very often we find ad- 
hesive pericholecystitis (agglutination with the trans- 
verse colon) as a residue of former inflammatory 
processes. 

Inflammation of the gall bladder may also caose its 
atrophy and obliteratiou, especially in cholelithiasis 
(cholecystitis calculosa), which is, as a rale, associ- 
ated with obliteration of the cystic duct. 

When the obstmctiou to the outflow of bile persists 
for a greater length of time it will oaose enlargement 
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of the liver with pronounced icterus of the latter I 
(icteroH viridis), which preBenta a dark olivB-greeu i 
color (Plate 53) ; occasionally we observe biliary cir- 
rhosis. The causes of the chronic stasis icterus are 
numerous; aside from those meutioned {iuHamma- 
tioQ and calculi) we may name tumors of the liver, 
especially carcinoma, gummata, and echinocooons, 
also tumors at the porta of the liver (carcinoma of 
the portal Ivmphutic ^laudH, cancer of the pancreas, 
and cancer of the duodenum). 



Oall Stones. 

These differ greatly in size, form, and composition. 
They rani^e in size from that of a hempseed to that of 
a small hen's egg; they are usually spherical or 
roundish or oval, representing true casts of the gall 
bladder; when numerous they are often facetted, 
polygonal, or cuboid. The principal forms to be . 
distinguished are : 

1. Oholesteriu stone, usually roundish or oval, I 
wliitish or pale yellowish in color, of a dull lustre, 
the fractured surface radiating. 

2. Cholesterin and bile-pigment stones ; these con- | 
sist of cholesterin and bile pigment, are nfloally ( 
yellowish-bron-n to deep black in color and of inu«t | 
frequent occurrence. 

3. Pigment and calcium stones, consisting of bile j 
pigmeut and calcium, sometimoe lamellated; rather | 
rare. 

4. Calcium-carbonate stones, of whitish or grayish- 
white color; very rare. 

Zd the formation of gall stoDos aevomi different i 
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pass throQgh external or biliary fistolfe which open 
on the skin of the abdomen ; in this way gall stones 
may escape spontaneoasly into the oater world. 

New formations in the gall bladder are not com- 
mon; papillary epithelioma (cancer of the gall blad- 
der) occurs sometimes, especially in women, and 
extends by contiguity to the neighboring liver tissue. 
Almost without exception gall stones are found firmly 
impacted in the cancerous mass, forming as it were 
the nucleus of the carcinomatoua proliferation; gall 
stones evidently favor the development of cancer in 
predisposed subjects. Cancer springing from the 
smaller bile ducts brandies dichotomoosly along Olis- 
son's capsule and penetrates into the liver like an 
infiltration. 

IcTEitL'M, Jaundice, Cholssia. 

(nUtCBlISBIKlM.) 

By icteniB we understand the pathological condition 
in which coustituents of the bile, especially bile pig- 
ment, are present in the blood and in the tissues of 
the body. 

Mechanical, absorption, or stasis icterus develops 
when obstructions in the bile ducts, from the ductus 
choledochus to the smallest ramifications in the liver, 
partly or wholly prevent the physiological escape of 
the bilo. Under this head belongs icterus occurring 
in connection with Htonea in the ductus choledochus, 
with tumors, and with jmrasites. Wlien tlie flow of 
bile is obstructed icterus occurs after the lapse of 
thirty-six hourw. Cabtrrh of the iluodenum with ex- 
tenflion to the ductus choledochus is said to be suffi- 
cient to produce one of the most frequent forma, so- 
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called catarrhal icterus. In Tarious forms of hei>atic 
cirrhosis, in interstitial syphilitic hepatitis, compres- 
sion or obliteration of the smallest bile ducts in the 
liver takes place, with consequent escape of the bile 
into the blood. Changes in the blood pressure after 
birth and patency of the ductus Arantii are said to 
cause icterus neonatorum. 

Through the influence of infectious or toxic ma- 
terials which destroy the blood corpuscles — for 
instance, in sepsis, septico-pysemia, pneumonia, 
poisoning by phosphorus, arseniuretted hydrogen, 
pyrogallic acid, ether, chloroform, mushrooms, snake 
bite, and toluylendiamin — an icterus occurs without 
the occlusion of the bile ducts, that was formerly 
enumerated as the opposite to the hepatogenous or 
mechanical form. The theory that the free haemo- 
globin in the blood could without the intervention of 
the liver be directly transformed into bile pigment, 
was rendered improbable by the fact among others 
that in this form of icterus biliarv acids could be 
demonstrated in the urine. The theory of hsemato- 
genous icterus was definitively disposed of by experi- 
ments on birds, whose liver was placed out of function 
by ligating the ductus choledochus and the blood-ves- 
sels, when it became impossible to produce icterus by 
the poisons named above. Without the liver there is no 
bile pigment and hence no icterus. These infectious 
and toxic forms of icterus, therefore, are primarily 
dependent upon extensive blood alteration (disinte- 
gration of many red corpuscles) and have more prop- 
erly been designated as haemato-hepatogenous icterus. 
Such an icterus with polycholia, accordingly, results 
when the liberated haemoglobin as it were overwhelms 
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the liver with aboudant material for bile formatioii, 
and this being formed in abDonnally large amounts 
escapes into the blood. In some varieties of toxio 
iotems (e.g., in phoBphoms poisoning) the changes 
in the liver (swelling of the cellular elements, espe- 
cially the epithelia of the bile ducts) suffice to explain 
the disease in a purely mechanical way. Circulatory 
disturbances in the liver — reduced pressure in the 
hepatic vessels (capillaries) below that in the bile 
dacts— are soffioient to cause icterus (this probably 
includes the variety occurring in the newly bom). 
■ Ohronic venoos hypersemia of the liver, such as is 
present in nutmeg liver, likewise prodnoes a slight 
degree of icterus. 

Whether icterus (nervous form) can result from 
emotional excitement (anger) or from spasmodic con- 
traction of the ductus choledochus (spasmodic ic- 
terus,) e.g., in lead colic, is doubtful. 

A special variety of icterus, the occurrence of which 
has been disputed, is urobilin ictems, in which a faint 
yellow staining of the skin and tissues is produced 
by urobilin, an oxidation product of bilirubin. This 
variety includes icterus occurring in pneumonia with 
hemorrhagic infarctions, when hffimoglobin is extrav- 
asated and changed iuto urobilin. Some investiga- 
tors look upon urobilin icterus as a slight grade of 
biliary icterua. 




Dioeaaes <tf the Pauonas. 

In the pancreas hemoirhagee are now and then ob- 
wrrvd ; the V reeitlt either from a general hemorrhagic 
diathedis or else occur idiopatfaically and Bpontane- 
onsly with partial obetmction of the gland; rarely 
the hemorrhages are of tranmatio or inflammatory 
origin. Hemorrhages occor alao seoondarily in con-, 
nei'tion with neciosia of isolated segments of the gland 
and of the fatty tissue ; in the latter case there may 
U> a formation of hfematomata and hemorrhagic cysts, 
fittlowed br the effusion of blood into the abdominal 
cavity, 

lufiammatioDS of the pancreas are rare ; ocoasion- 
ally we finti an acnte porolent pancreatitis. This is 
oilher limiteil to a iM>rtion of the gland or the whole 
(^ the latt«?r is infiltrateil with pus; multiple ab- 
si.>>6$e6 may develop from the inflammation, also ne- 
ortViis of some |M>rtions and secondary peritonitis. 
Pifftuie pnndent inflammation springs aometimee 
fr\>m the efi'erent dnots (centrifogallr) by the immi- 
gratii.mof ivttho^nio germs from the intestine; be- 
sides a metastatic hsmatogenons infl*"'fTmtif>n is 
IKwsiWe. 

Hemorrhagic pancreatitis may develop from pri- 
mary hemorrhages or from a parenchymatons inflam- 
ui«tit.ui t.tt the gland tiasne. 

SetxuiiWily Tarioos forma of pancreatittB reaolt 
f t\.)m the extensioD of the inflammatorr prooeos from 
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aeigbboricg organs, e.y., in carciiioina of the dot^f 
(leuum or stomach. 

Id chronic interstitial pancreatitis the gland ap- 
pears enlarged and Urm, in later stages contracted 
and board-like in coDsistence; as in hepatic cirrhosis 
we Und the framework increased and the glandular 
snbetance atrophic. Hypertrophic induration devel- 
ops sometimes in connection nith chronic congestion. 
A special form of atrophic induration results from 
Doclusiou of the efferent channel. J 

Among the neoplasms of the pancreas the first I 
place belongs to carciuoiua, which occurs primarily . 
and secoudarily. Secondary carcinosis frequently 
results from direct exfa^naion of a primarj- cancer of 
the duodenum. The cancer is often confined to the 
head of the gland. lu the majority of cases stenosis ■ 
of the ductus choledochus and icterus follow. I 

Sarcoma ia very rare, and more frequently second- I 
ary than primary. I 

Tuberculosis of the pancreas is also rare; it oocnnl 
either as miliary tuberculosis in general miliar}' tuber* I 
oalosis or now and then by extension from the sop* I 
ronnding structures, particularly from tabercaloaal 
retroperitoneal lymphatic glands. I 

Cysts of the pancreas likewise are rare; they aroil 
osnally retention cysts (ranula pancreatica), or elsafl 
the cysts develop in connection with interstitial pai^l 
creatitis. I 

Atrophy of the pancreas is observed uocasionuUf J 
in old and marasmic subjects, more fretgnently iafl 
diabetes mellitus. In inflammatory atrophy QuM 
gland ia flaccid, somewhat darkened, and tha lobnlOH 
are diminished in size and travoisej by connerti^dM 
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